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Abstract
Media representations are an important part of the dynamics of contemporary socio-ecological 
systems. The media agenda influences and interacts with the public and the policy agenda and all of 
these are connected to the changes of the state of the environment. Partly as a result of media debate, 
some issues are considered serious environmental problems, some risks are amplified while others 
are attenuated, and some proposals for remedies are highlighted and others downplayed. Research 
on environmental media coverage has focused predominantly on the English-speaking industrialised 
countries. This thesis presents an analysis of Finnish environmental coverage, focusing on representa-
tions of climate change and eutrophication from 1990–2010. The main source of material is Helsingin 
Sanomat (HS), the most widely-read newspaper in Finland. The analysis adopts the perspective of 
contextual constructivism and the agenda-setting function of the mass media. Selected models de-
scribing the evolution of environmental coverage are applied within an interdisciplinary emphasis. 
The results show that the amount of newspaper content on eutrophication and climate change has 
generally increased, although both debates have been characterised by intense fluctuations. The vol-
ume of the coverage on climate change has been higher than that of eutrophication, especially since 
2006. Eutrophication was highlighted most during the late 1990s while the peaks of climate cover-
age occurred between 2007 and 2009. Two key factors have shaped the coverage of eutrophication. 
First, the coverage is shaped by ecological factors, especially by the algal occurrences that are largely 
dependent on weather conditions. Second, the national algal monitoring and communication system 
run by environmental authorities has provided the media with easy-to-use data on the algal situation 
during the summertime. The peaks of climate coverage have been caused by an accumulation of 
several contributing factors. The two most important factors contributing to the increase in coverage 
since 2006 include international policy negotiations and mild and snowless winters. Between 2006 
and 2008, other factors included the releases of major scientific reviews, expressions of concern by 
key actors, and the related debate on energy policy. Changes in the anthropogenic driving forces 
of the environmental changes, namely nutrient discharges and greenhouse gas emissions, had only 
a marginal impact on the level of coverage. Based on the results, it is suggested that wide-ranging 
climate reporting has caused what has been called a piercing effect. This means that after the phase 
of intense and widespread media coverage, climate issues will not disappear but will shift from 
highly visible environmental headlines to less visible but more pervasive background information 
presented in various contexts. Such a piercing effect was not identified for eutrophication. This thesis 
highlights the importance of taking media coverage into account as a key factor in the formulation 
and implementation of environmental policies aimed at broad-based actions.
Key words: climate change, environmental issues, eutrophication, newspaper coverage
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Ympäristö otsikoissa 
Sanomalehtiuutisointi ilmastonmuutoksesta ja rehevöitymisestä 
Suomessa
Jari Lyytimäki
University of Helsinki, Faculty of Biological and Environmental Sciences, Department of Environ-
mental Sciences
Lyytimäki, J. 2012. The environment in the headlines - Newspaper coverage of climate change and 
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Tiivistelmä (Abstract in Finnish)
Tiedotusvälineiden uutisointi on tärkeä osa nykyisten yhteiskunnallis-ekologisten järjestelmien toi-
mintaa. Mediasisällöt vaikuttavat ja ovat vuorovaikutuksessa kansalaisten huolenaiheiden ja politiikan 
painopisteiden kanssa ja kaikki nämä kytkeytyvät ympäristön tilan muutoksiin. Osittain mediakeskus-
telun seurauksena joitakin kysymyksiä pidetään ympäristöongelmina, jotkut riskit korostuvat ja toiset 
vaimentuvat ja joitakin ratkaisuehdotuksia painotetaan ja toisia väheksytään. Ympäristökysymysten 
käsittelyä medioissa on tutkittu ennen muuta englanninkielisissä teollisuusmaissa. Tämä väitöstut-
kimus tarkastelee suomalaista ympäristöuutisointia ja keskittyy ilmastonmuutosta ja rehevöitymistä 
vuosina 1990–2010 käsittelevään aineistoon. Aineiston päälähde on Helsingin Sanomat, joka on 
laajalevikkisin suomalainen sanomalehti. Analyysin lähtökohtina ovat kontekstuaalinen konstruk-
tivismi ja median agendatutkimus. Analyysissä sovelletaan tieteidenvälisellä otteella valikoituja 
teoreettisia malleja ympäristöuutisoinnin kehittymisestä. Tulokset osoittavat, että rehevöitymistä ja 
ilmastonmuutosta koskeva sanomalehtiuutisointi on yleisesti lisääntynyt, mutta uutisoinnin lyhytai-
kaiset vaihtelut ovat olleet suuria. Erityisesti vuoden 2006 jälkeen ilmastonmuutoksesta on uutisoitu 
enemmän kuin rehevöitymisestä. Rehevöitymisuutisointi oli vilkasta 1990-luvun lopulla, kun taas 
ilmastouutisoinnin huippukohdat osuvat vuosille 2007–2009. Kaksi keskeistä tekijää on muokannut 
rehevöitymisuutisointia. Ensinnäkin uutisointiin ovat vaikuttaneet ekologiset tekijät, erityisesti levä-
esiintymät, joita sääolot säätelevät voimakkaasti. Kesäaikainen kansallinen viranomaisten leväseu-
ranta- ja viestintäjärjestelmä on toisaalta tuottanut medialle helposti käytettävää tietoa levätilanteesta. 
Ilmastouutisoinnin huippukohdat ovat seurausta usean eri tekijän yhteisvaikutuksesta. Kaksi tärkeintä 
syytä uutisoinnin kasvuun vuoden 2006 jälkeen ovat olleet kansainväliset ilmastoneuvottelut sekä 
leudot ja lumettomat talvisäät. Vuosina 2006–2008 ilmastouutisointia lisäsivät myös tieteellisten 
raporttien julkistukset, tunnettujen mielipidevaikuttajien huolenilmaukset sekä energiapoliittinen 
keskustelu. Ympäristömuutoksen taustatekijöiden kehitys, eli ravinnepäästöt ja kasvihuonekaasujen 
päästöt, ovat vaikuttaneet uutisointiin vain vähän. Tulosten perusteella näyttää siltä, että laaja-alainen 
ilmastouutisointi synnytti niin sanotun läpäisyefektin. Läpäisyefekti tarkoittaa sitä, että intensiivisen 
ja laaja-alaisen uutisointivaiheen jälkeen ilmastokysymykset eivät häviä kokonaan julkisuudesta. 
Sen sijaan ne siirtyvät näyttävistä otsikoista vähemmän näkyväksi, mutta laajemmin esillä olevaksi 
taustatiedoksi, joka nousee esiin eri yhteyksissä. Tällaista läpäisyefektiä ei havaittu rehevöitymisen 
osalta. Tutkimus korostaa sitä, että mediasisällöt tulee huomioida keskeisenä tekijänä, kun laaja-
alaisiin toimiin tähtäävää ympäristöpolitiikkaa muotoillaan ja toteutetaan.
Asiasanat: ilmastonmuutos, rehevöityminen, sanomalehtiuutisointi, ympäristökysymykset
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1 Introduction
This chapter introduces the departure points for 
this thesis, focusing on the media representa-
tions of environmental issues. First, the mean-
ingfulness of the chosen focus is justified by a 
brief review of the role of media representa-
tions describing the information on the state 
of the environment. Second, the design of the 
study is presented using the Vee heuristic as 
an organising tool. The thesis is based on six 
peer-reviewed articles.
1.1 The perpetuity and 
perplexity of environmental 
concern
“But man is everywhere a disturbing agent. 
Wherever he plants his foot, the harmonies of 
nature are turned to discords.”
George Perkins Marsh, 1874
Despite all efforts towards environmental pro-
tection, the state of the global environment is 
deteriorating. This overall conclusion can be 
drawn from state of the environment reports 
describing environmental trends at the supra-
national level (UNEP 2007, EEA 2010), from 
indices merging several social and ecological 
indicators (Emerson et al. 2010, van de Kerk 
and Manuel 2010) as well as from what can 
be termed mega-assessments (Toth 2003) ty-
ing together vast amounts of scientific results 
and monitoring data on issues such as climate 
change (IPCC 2008), biodiversity (SCBD 
2010) or the state of the aquatic environment 
(UNEP 2006). The most comprehensive en-
vironmental mega-assessment so far, the Mil-
lennium Ecosystem Assessment (MEA 2005), 
concluded that during the past 50 years human 
activities have led to unprecedented change in 
the world’s ecosystems and that the harmful 
consequences of these changes could become 
significantly worse in the next 50 years in a 
business-as-usual scenario.
This development is especially worrying be-
cause of the danger of crossing the ecological 
thresholds of abrupt shifts to alternative stable 
states with undesirable properties for human 
societies (Article I). If these shifts are charac-
terised by points of no return, i.e. points after 
which the changes become difficult or impos-
sible to reverse, the search for prevention is 
much more urgent than if we are faced with 
smooth, gradual and reversible changes. Re-
cently, large-scale critical thresholds related 
to climate change have raised particular con-
cern (Lyytimäki and Hildén 2011). Such tip-
ping points at which a tiny perturbation can 
qualitatively alter the state or development of a 
system include, for example, the collapse of the 
Atlantic thermohaline circulation, the destruc-
tion of the Amazon rainforest or the decay of 
the Greenland ice sheet (Lenton et al. 2008). 
The disruption of nutrient cycles is another 
key environmental threat that includes risks 
of crossing local or regional level thresholds, 
such as the emergence of recurring harmful 
algal blooms or large-scale oxygen depletion 
(Article I). These are not only ecological phe-
nomena, but they are determined within a cou-
pled socioeconomic–ecological system where 
human actions are feedback responses (Horan 
et al. 2011).
Warnings of humanity’s harmful impacts on 
the global environment were voiced generations 
ago, as exemplified by the seminal book Earth 
as Modified by Human Action (Marsh 1874). 
Until the latter half of the 20th century, read-
ing these kinds of dismal words remained the 
uncomfortable privilege of a small elite of edu-
cated people. However, on a level of everyday 
activity, people have faced the adverse effects 
of local level environmental deterioration since 
the dawn of human civilisation (Hughes 2001) 
and local environmental problems have been 
presented in the pages of newspapers since the 
late 19th century (Lahtinen 2005, Knight 2010).
The concern over large-scale and long-term 
environmental deterioration only started to 
reach wider audiences after the period of inten-
sive rebuilding and economic recovery follow-
ing the Second World War. This public environ-
mental awakening was based on the combined 
effect of several contributing factors. First, the 
pace and extent of human activities increased 
rapidly and the deterioration of the state of the 
environment intensified. Some scholars have 
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depicted this as the acceleration phase of the 
Anthropocene (Steffen et al. 2011). The An-
thropocene is a term coined to highlight the 
appearance of a novel geological epoch char-
acterised by worldwide human dominance over 
natural forces (Crutzen and Stoermer 2000). 
This term points out that the current global level 
systems are formed by the interaction of bio-
physical, ecological and social factors. In the 
Anthropocene, local environmental changes are 
intertwined with a globalised society, and lo-
cal level human activities are intertwined with 
global environmental changes.
Second, key factors behind the environmen-
tal awakening in the latter half of the 20th cen-
tury include the continuous accumulation of 
scientific knowledge describing the state of the 
environment and the emergence of new social 
movements modifying knowledge and concern 
into political action. Rising levels of affluence 
and education gave people better opportunities 
and motivation to pay attention to environmen-
tal issues. As a result of these factors, the 1960s 
is generally considered to be the advent of mod-
ern environmental concern in Western Europe 
and North America (Torgerson 1999, Jamison 
2001). In Finland, the focus of environmental 
protection started to shift from the conservation 
of or isolated natural milieus towards a wider 
and more inclusive understanding of environ-
mental issues as something that is combined 
with the everyday practices of all human beings 
(Haila 2001, Massa and Ahonen 2006 ). 
Third, the generation of widespread environ-
mental concern would not have been possible 
without the widespread use of mass media. 
Communication technologies have created pos-
sibilities to reach millions – sometimes even 
billions – of people simultaneously. During the 
latter half of the 20th century in particular, the 
media has become a pervasive factor in society. 
Radio and the printed media remained com-
monly used media while television and more re-
cently the Internet have emerged as new forms 
of communication. The mass media became a 
widely used tool for information delivery, mar-
ket advertising, political persuasion and war 
propaganda (Kempf and Luostarinen 2002, Cox 
2010). In Finland, three main periods of nation-
al media system can be identified (Jääsaari et al. 
2010). The early period of media publicity dur-
ing the 19th and early 20th century was largely 
characterised by newspapers aimed to enlighten 
and educate the public or to advance various po-
litical aspirations. The period between the late 
1940s and the 1980s was the era of the forma-
tion of national media system characterised by 
improved printing technologies and increased 
ownership of television. The latest main phase 
of the Finnish media from the 1990s onwards 
is characterised by the increasing globalisation 
of media technologies, content and ownership 
(Herkman 2010, Jääsaari et al. 2010).
The activities of individuals such as Rachel 
Carson are often presented as the key factor 
triggering wide-based environmental concern 
(Torgerson 1999). Carson was an American 
biologist who popularised knowledge on the 
vulnerability of marine ecosystems, (e.g. Car-
son 1951) and especially the dangers of the 
use of pesticides (Carson 1962). Her book on 
pesticides, Silent Spring, is widely credited as 
one of the most important landmarks in envi-
ronmental awareness, (e.g. Discover 2006). 
The importance of Silent Spring can be largely 
explained by the publicity it gained through 
the mass media. The book attracted a rela-
tively large readership, but it also influenced 
through other media manifestations aimed at 
different audiences. In addition to interviews 
with the author and reviews by the media, the 
book itself was modified into magazine articles 
aimed for cosmopolitan readership longing for 
entertainment, paperback books aimed for the 
suburban audience and a TV series reaching 
an audience which was critical of science and 
progress (Kroll 2001). Translated excerpts from 
the book were published in distant countries, 
even in Finland by the newspaper Helsingin 
Sanomat (Suhonen 1994, p. 84). In Finland, 
Silent Spring served as a background for the 
intense debate over the potential effects of me-
thyl mercury originating from the discharge of 
forest industries (Nuorteva 1976).
The case of Silent Spring illustrates the in-
creased opportunities for scientists and envi-
ronmental activists to have their voices heard 
through the mass media and, more widely, the 
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formation of closely-knit relationship between 
the media, the public and environmental knowl-
edge. On the one hand, environmental problems 
based at least partially on scientific knowledge 
provided the media with an interesting topic to 
report on (Suhonen 1994). On the other hand, 
the media gave environmental activists the vis-
ibility they wished for. As Lowe and Morrison 
(1984, p. 84) point out: “The new groups were 
able to demonstrate that there was a great re-
serve of latent public concern waiting to be mo-
bilised and considerable appetite in the media 
for environmental stories.”
To summarise, the rise of environmental con-
cern through the mass media can be understood 
as an emergence of a new form of interaction 
between human societies and ecosystems. Sci-
ence-based insights, such as the risks related to 
pesticides, made the ecological deterioration 
visible and sparked the concern of individual 
key actors. At the same time, large-scale struc-
tural changes, including the improvements of 
communications technologies, in the social sys-
tem enabled the increased activity of key actors. 
These activities, in turn, had an impact on social 
structures guiding the actions of larger groups 
of actors. A key manifestation of these mutu-
ally reinforcing processes was the United Na-
tions Conference on the Human Environment 
held in Stockholm in 1972 (Suhonen 1994). 
Eventually, these social processes may result 
in changes in the ecological systems. However, 
ecological changes may not be those that are 
desired or anticipated as there is always room 
for amplification, attenuation and unexpected 
reactions in socio-ecological systems (Article 
VI, Lyytimäki et al. 2011).
Media coverage is one important factor in 
this cyclical “environmental protection pro-
cess” (Tapio and Willamo 2008), in which some 
issues are defined as environmental problems 
and solutions to these problems are sought for 
and implemented. Occasionally, the results of 
environmental research have gained consid-
erable visibility in public debates, sometimes 
resulting in ambitious policies and manage-
ment actions aimed at solving environmental 
problems. Perhaps the most obvious example is 
the public debate over the stratospheric ozone 
depletion that was a key factor behind the for-
mation of the Montreal protocol and subsequent 
treaties (Ungar 1998). On the other hand, some 
environmental problems have remained largely 
unsolved despite the relatively high level of 
media coverage and public concern. Climate 
change and the eutrophication of water are ex-
amples of such issues (UNEP 2007, EEA 2010).
1.2 Orientation and organisation 
of the thesis
The main objective of this study is to empiri-
cally investigate the long-term development 
of newspaper coverage of climate change and 
eutrophication in Finland. The secondary objec-
tive is to identify the reasons that explain the 
changes in the coverage and to discuss which 
features of environmental problems are likely to 
be highlighted or omitted by the media. Finally, 
the objective is to contribute to the discussion 
on the theoretical models focusing on the envi-
ronmental media coverage.
One prerequisite for any successful scien-
tific endeavour is that the underlying values, 
assumptions and limitations guiding the study 
are made as clear as possible. Here I use the 
Vee diagram (also known as Gowin’s Vee or 
the Vee heuristic) to illustrate my premises and 
approach. The Vee diagram is a heuristic tool 
aimed to provide a framework for organising 
the conceptual and methodological elements 
that interact in the process of knowledge con-
struction. It was originally developed by Bob 
Gowin in the 1970s (Novak and Govin 1984, 
Gowin and Alvarez 2005). Vee diagrams have 
been used for three main purposes: planning a 
research project, analysing a research article or 
document, and acting as a teaching and learn-
ing tool. In Finland, the Vee diagram has been 
mainly used as a tool to enhance learning in 
different levels of education (Ahoranta 2004, 
Paloniemi et al. 2010).
Åhlberg (2002) has presented a modified 
Vee diagram. Here an adapted version based on 
Åhlberg’s version is used (Figure 1). The Vee 
diagram consists of two interacting elements 
that are organised in a V-shaped pattern. The 
focus questions that serve to focus the investi-
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gation are placed in the middle of the diagram. 
The level of abstraction decreases towards the 
tip of the V where the concrete objects or events 
to be studied in order to answer the focus ques-
tions are located. Originally, the left side of the 
V described conceptual or theoretical aspects, 
i.e. “thinking”, while the right side of the V 
was about methodological aspects of “doing” 
(Gowin and Alvarez 2005) or evaluating the 
learning process (Åhlberg 2002). Here the left 
side of the diagram describes the identified 
premises of the research. These include value-
based motivating factors and theoretical, con-
ceptual and methodological factors guiding the 
conduct of the research. The right-hand side of 
the diagram describes the expected outcomes 
of the research.
Value-based starting point: Vital signs are 
worrying
The value-based motivation for this research 
is the acute need to find effective solutions to 
environmental problems. As outlined in Chap-
ter 1.1 and article I (see also Lyytimäki 2006b, 
Lyytimäki and Hakala 2008, Lyytimäki 2009, 
Lyytimäki et al. 2011), my conviction is that 
current ways of communicating environmen-
tal information are insufficient for finding and 
implementing solutions to environmental prob-
lems in a timely and efficient manner. Here the 
focus is on the role of the mass media in select-
ing, processing and communicating science-
based information. 
Climate change and eutrophication of water 
are selected as case studies representing differ-
ent environmental issues that are relevant both 
from the global and Finnish perspectives (see 
chapters 4.2.1 and 4.3.1). While climate change 
Figure 1. Premises and expected outcomes of the research. A modified Vee diagram presenting the overall orienta-
tion of the thesis (modified from Åhlberg, 2002; based on Novak and Gowin 1984).
Identiﬁed premises Focus questions Expected outcomes
How has the quantity of
press coverage of climate
change and eutrophication
evolved in Finland?
Which features of
environmental problems are
likely to be highlighted or
omitted by the media?
What models best
explain the changes
of coverage?
Implementation and empirical basis
Press coverage of climate change and
eutrophication (Articles II-V).
Value basis
Importance of eﬃcient use of
environmental information in 
order to avoid irreversible harmful
changes of socio-ecological
systems (Article I).
Theoretical basis
Contextual constructionism.
Agenda-setting function of 
mass media.
Conceptual basis
Models describing the evolution
of media coverage.
Methodological basis
Media content analysis with 
an interdisciplinary approach.
Value claims
Suggestions for suitable 
strategies enhancing the use 
of environmental information 
in socio-ecological system.
Knowledge claims
Identiﬁcation of the key features 
of the coverage. 
Identiﬁcation of suitable models
explaining the emergence, 
persistence and absence of 
environmental information 
(Article VI).
Records and transformations
Interpretations based on updated 
and new data on press coverage
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serves as a prime example of a gradually emerg-
ing and largely intangible global level long-
term environmental change, eutrophication is 
an example of environmental change with more 
tangible regional and local level effects. To-
gether, these cases can shed light on the multi-
scalar nature of environmental issues: environ-
mental problems are created by the interplay of 
processes operating in different temporal and 
spatial scales, involving non-linear dynamics 
of socio-ecological systems (Article I).
Theoretical basis stemming from 
contextual social constructionism
The moderate version of social constructionism 
is an overall theoretical basis of this inquiry. The 
approach of social constructionism focuses on 
the ways knowledge is processed by social in-
teractions (Berger and Luckmann 1966). Social 
constructionist studies typically concentrate on 
communicative processes through which social 
reality is created, reproduced, transmitted and 
transformed (Hannigan 2006).
Several variants of social constructionism 
have been outlined (Hacking 1999, Demeritt 
2002). The key distinction is between episte-
mological and ontological relativism. Episte-
mological relativism maintains that the reality 
cannot be captured exactly as it is through hu-
man perception. Ontological relativism asserts 
that the reality itself is determined by the ob-
server. The moderate form of social construc-
tionism accepts epistemological while reject-
ing ontological relativism. Human knowledge 
generation is constrained both by our limited 
personal capability to make observations and 
by various external influences affecting our in-
terpretations. As Antal and Hukkinen (2010, 
p. 937-938) note: “...humans have quite uni-
versal, physiologically embodied capabilities 
to make sense of the world around them, but 
their heuristic claims about the truth can signifi-
cantly differ depending on the socio-ecological 
context.”
The moderate form of social construction-
ism labelled as contextual constructivism has 
been widely applied in studies of environmental 
sociology and media studies of environmental 
issues (Hansen 1991, Väliverronen 1996, Lyyti-
mäki and Palosaari 2004, Hannigan 2006). The 
approach of contextual constructionism focus-
ing on the role of media representations in cre-
ating and maintaining socially shared meanings 
is adopted here as well. However, this thesis 
takes the information provided by the various 
methods of natural science as a key departure 
point – thus nearing the approach of critical 
realism (Dannermark et al. 2002).
Social constructs are continuously reformu-
lated and often contested. Therefore the ap-
proach of social constructionism can be criti-
cised for being highly capable of producing 
an endless parade of subjective interpretations 
about social constructs but less capable of pro-
viding firmly grounded solutions to environ-
mental problems. However, as Jones (2002) 
states, by adopting an ontologically realist and 
epistemologically relativist position, the na-
ivety of “pure” realism can be avoided and the 
impracticality of “pure” relativism averted.
Based on the approach of contextual social 
constructionism, the agenda-setting function of 
the mass media is adopted as an overall starting 
point for this study (see Chapter 2.1).
Models of environmental coverage as 
conceptual basis
This thesis draws from several conceptual mod-
els focusing on environmental media coverage. 
These models, including the Punctuated Equi-
librium Model, the Issue-Attention Model, the 
Public Arenas Model, the Circuit of Culture 
Model, the Quantity of Coverage Theory and 
the Piercing Effect as an overarching notion are 
discussed in more detail in Chapter 2.2.
Media content analysis as a method
The method of data collection used in this 
thesis is media content analysis of press news 
(see Chapter 3; Neuendorf 2002, Krippendorff 
2004). The classical definition by Berelson 
(1952) emphasises content analysis as a re-
search technique for the objective, systematic 
and quantitative description of manifest content 
of communications. More recent definitions of 
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content analysis give less emphasis on the prob-
lematic concept of objectivity and outline it as 
“a research technique for making replicable 
and valid inferences from texts to the contexts 
of their use” (Krippendorff 2004, p. 18). The 
key questions of performing content analysis, 
namely what data is analysed, how the data is 
defined, what the population from which it is 
drawn is, what the context of the data is and 
what the boundaries for data collection are, is 
addressed in Chapter 3.
The data describing media content is only 
a starting point of the analysis. As Berger 
(2011, p. 213) notes, “[y]ou need to be able 
to put your data in perspective, which is pro-
vided, generally speaking, by making historical 
or comparative content analyses.” This thesis 
conducts a historical analysis of the data span-
ning a 21-year period and compares two dif-
ferent environmental problems. In addition, a 
background for interpretation is provided by 
an analysis that looks into the era prior to the 
principal study period, based on the secondary 
material consisting of results from published 
literature (chapters 4.2.1 and 4.3.1). Further-
more, the comparative approach is strengthened 
by the results from earlier studies describing 
environmental coverage more generally (Chap-
ter 4.1).
Understanding complex environmental is-
sues requires an interdisciplinary approach 
(Tapio and Willamo 2008). Media content 
analysis can be considered an interdisciplinary 
method in itself, since making meaningful in-
terpretations based on data describing media 
content always require substantial insights from 
other disciplines. This thesis employs studies 
of environmental science and policy and com-
munication research as a secondary material.
Focus questions
Based on the premises identified above, the 
overall task of this thesis is to study the evolu-
tion of environmental issues in the media. This 
task is operationalised through the examina-
tion of the press coverage of climate change 
and eutrophication in Finland. The primary 
case is the coverage of climate change, while 
eutrophication serves as a comparative case. 
Both of these are topical issues with high policy 
relevance and they both have been relatively 
widely debated in Finland, (e.g. Tirkkonen 
2000, Peuhkuri 2004, Kerkkänen 2010).
The first empirical goal is to build an over-
all picture of the quantity of press coverage of 
climate change and eutrophication in Finland 
during the two last decades. The second em-
pirical goal is to identify the key similarities 
and differences between the media represen-
tations of climate change and eutrophication. 
This comparison, together with insights from 
previous research, serves as a foundation for 
assessing the factors and driving forces behind 
the changes of coverage.
On a practical level, the overall goal is to 
study the implications of the presence or ab-
sence of environmental information in public 
debate (Article VI) within the context of the 
socio-ecological system characterised by the 
possibilities of non-linear changes (Article I). 
The aim is to explore how the media reflects and 
reinterprets the changes, creates interpretations 
of environmental problems and environmental 
risks. The goal of this thesis is also to discuss 
how the media could play more constructive 
role on creating public understanding about the 
changes in environment.
On a methodological level, the aim is to as-
sess what models of media coverage best ex-
plain the evolution of Finnish environmental 
coverage. 
Implementation and empirical basis
This thesis is implemented on the basis of four 
empirical studies (Articles II-V). These empiri-
cally oriented studies include two analyses of 
press coverage of climate change (Articles II 
and III) and two studies on press coverage of 
eutrophication (Articles IV and V).
Records and transformations
The records used in this thesis include the mate-
rial collected for Articles II–V, complemented 
with updated and additional data on climate 
coverage (see Chapter 3.2). Chapter 4 presents 
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the key findings from the original articles, to-
gether with the analysis of the new data. The 
results are contrasted with additional insights 
and key results identified from the literature. 
The results are discussed in Chapter 5 reflect-
ing a conceptual review (Article VI) focusing 
on the role of absent information in risk com-
munication.
Different comparisons are used in order to 
improve the reliability and validity of the study 
(see also Chapter 3.4). Comparing two kinds of 
environmental problems can provide fruitful 
insights, especially since most media content 
analysis of environmental issues focus on a sin-
gle environmental problem. Both a longitudinal 
time series (Articles II, III and V) and a tem-
porally focused detailed snapshot (Article IV) 
are studied. Combining quantitative time series 
and qualitative interpretations can help to im-
prove the depth of interpretations and to make 
generalisations. The combination of empirical 
(Articles II-V) and conceptual studies (Articles 
I and V) aims to deepen the analysis and to help 
capture key insights from content analysis. Fur-
thermore, the use of secondary material helps to 
avoid the potential bias caused by use of only 
one newspaper as a primary data source.
Knowledge and value claims
The outcomes of the research process as de-
scribed by the Vee diagram include the knowl-
edge claims and value claims. The results from 
the four case studies and subsequent analysis of 
additional data are transformed and combined 
into knowledge claims focusing on factors ex-
plaining the changes of the coverage (Chapter 
5.1) and the models explaining dynamics of 
the environmental coverage (Chapter 5.2), as 
well as future research needs (Chapter 5.3). The 
thesis concludes with an overall value claim 
related to the position of environmental infor-
mation delivered through the media.
2 Theoretical framework
This chapter describes the agenda setting ap-
proach that provides the overall theoretical 
background for this study. The agenda setting 
approach is discussed specifically in connection 
with environmental issues defined largely by 
research-based monitoring of the natural envi-
ronment. A generic model of the relationship 
between public and scientific discourse is out-
lined. Selected models aiming to describe and 
explain the evolution of environmental cover-
age are presented.
2.1 Environmental issues and 
agenda setting
This thesis is about the media representations of 
environmental issues. The key precondition for 
the meaningfulness of this focus is that the me-
dia coverage somehow influences the percep-
tions, decisions and actions in society in general 
and on environmental protection in particular. 
Previous research has shown that this is the case 
(Anderson 1997, Hannigan 2006, Berger 2007, 
Cox 2010). Climate change is a prime example 
of a long-term environmental issue that needs 
to be made visible by the media since it is a 
wide-scale and long-term process that is not di-
rectly detectable by human senses. Eutrophica-
tion is an interesting comparative case of global 
change with tangible local level implications. 
However, it is characterised by shorter (years 
to decades) time lags during which ecological 
changes can be difficult to observe, until criti-
cal thresholds are crossed and algal blooms and 
other ecological changes become easily observ-
able (Articles I and IV).
The roles, functions and impacts of media 
coverage have great variations in different 
socio-ecological systems. Here the focus is on 
social systems typically found in industrialised 
democratic countries that hold the freedom of 
speech as a basic right of the citizen. In such 
societies the media plays a central role in setting 
the agenda for environmental policies (Pralle 
2009). New issues are brought into public dis-
cussion and old ones are modified or discarded 
largely through the media (Hannigan 2006, Cox 
2010; Article VI). 
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The simple explanation for the changes of 
environmental reporting by the media is that 
media contents reflect the changes in the eco-
logical environment, the levels of environmen-
tal pressures, or remedial activities. However, 
these factors are not sufficient, nor mandatory, 
explanations for the changes in environmental 
coverage. Media coverage may reflect changes 
in the ecological environment, but only rarely 
in a linear fashion. Occasionally, some ecologi-
cal changes may be widely noticed, especially 
if these changes are easily observable and rel-
evant for people’s everyday activities (Article 
IV). However, ecological changes do not usu-
ally result in corresponding changes in news 
coverage (Ader 1995, Article II). Only some 
changes are considered newsworthy, minor 
changes can be misinterpreted as important 
ones and implausible scenarios can be high-
lighted (Article VI). 
Besides the ecological factors, environmental 
coverage is strongly influenced by social events 
and processes. Key factors affecting environ-
mental coverage of the media include activity of 
news sources (Curtin and Rhodenbaugh 2001), 
competition with other issues (Hilgartner and 
Bosk 1988), the phase of the discussion (Downs 
1972, Article III), and journalistic practices and 
norms (Boykoff and Boykoff 2004, Boykoff 
and Boykoff 2007). Changes in media own-
ership and economic pressures for news pro-
duction, the development of new communica-
tion and information technology and practices 
mould media content (Anderson 2009). The 
media is not one independent actor isolated 
from the rest of the society but a sub-system of 
the complex web of social, economic, cultural 
and ecological influences.
The agenda-setting model suggests that the 
media may be influential in terms of defining 
what the social priorities are but they have less 
influence in defining what to do about them (Co-
hen 1963). Agenda-setting is a process involv-
ing of three core elements, the media agenda, 
the public agenda, and the policy agenda. Ac-
cording to the model, the media agenda largely 
sets the public agenda, which has an influence 
on the policy agenda. The agenda-setting model 
does not propose a direct and linear correlation 
between the coverage of a specific environmen-
tal problem, public opinion and a policy action. 
Instead, it maintains that giving prominence to 
certain issues and framings of the mass media 
influences public and policy agendas. The mod-
el was presented by Cohen (1963) in the early 
1960s. Cohen focused on the contents and im-
pacts of print news on foreign policy. Another 
landmark study was conducted by McCombs 
and Shaw (1972) on the role of the media in 
the US presidential campaign of 1968. In recent 
decades, the agenda setting approach has been 
widely applied to environmental issues (e.g. 
Mazur and Lee 1993, Pralle 2009).
The concept of agenda setting is closely relat-
ed to concepts of framing and priming (Weaver 
2007). The key distinction is that agenda setting 
focuses primarily on what issues are covered 
rather than how these issues are reported or dis-
cussed. The “first level” agenda-setting stud-
ies focus on the relative salience of issues or 
subjects themselves, while the “second level” 
studies are interested in the relative salience of 
attributes (inherent characteristics or qualities) 
of issues (McCombs 2005). The framing can 
be defined as a journalistic practice of selecting 
some aspects of a perceived reality and making 
a particular problem definition, causal interpre-
tation and treatment recommendation salient. 
Thus, the “second level” agenda setting can be 
understood to be almost equivalent to framing. 
The priming studies focus on the consequenc-
es of media agenda setting for public opinion 
(Weaver 2007).
Science is a key factor influencing the me-
dia agenda on environmental issues. However, 
only a fraction of all environmental scientific 
knowledge becomes a subject of media, pub-
lic or policy agendas. The media saliency of 
environmental research results is dependent 
on various factors, from the attributes of the 
issue itself to the social context. Research re-
sults have several characteristics that decrease 
their public appeal and salience, as opposed 
to the general favouring of tangible, personal-
ised, forward-looking and timely treatment of 
issues (Anderson 1997). First of all, scientific 
studies are complicated and narrowly focused. 
Producing research results is slow and results 
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are often backward-looking descriptions of past 
development. Results are conditional, full of 
uncertainties and open questions. They aim for 
general level explanations instead of specific 
and personalised answers to topical questions.
Focusing on climate change news, Boykoff 
and Boykoff (2007) differentiate between first-
order and second-order journalistic norms. The 
first-order journalistic norms include person-
alisation, dramatisation and novelty that initi-
ate and inform second-order journalistic norms 
of authority-order and balance. The norm of 
authority-order refers to the tendency of jour-
nalists to consult authority figures who typi-
cally reassure the public that order, safety and 
security will soon be restored. The norm of 
balanced reporting requires journalists to pre-
sent the views of all legitimate spokespersons 
in dispute situations. Together these norms are 
likely to lead to the episodic framing of news 
instead of thematic framing connecting issues 
with a larger, thematic context (Boykoff and 
Boykoff 2007). 
Some level of public attention is needed in 
order for an environmental issue to become 
socially relevant (Hannigan 2006). Public at-
tention is especially important in order to initi-
ate the processes leading to implementation of 
measures aimed at solving large-scale environ-
mental problems with no simple technological 
fixes. What level of coverage can be consid-
ered sufficient depends both on how the state 
of the environment is perceived and what kinds 
of targets are set for environmental protection. 
Sufficient attention can turn into exaggeration 
of risks, or vice versa, if the perception regard-
ing the state of the environment is changed, 
for example due to new research or monitoring 
results or actual changes in the ecosystems.
Much scholarly attention has been paid to 
why and how new issues emerge into public 
discussion. Media researchers have extensively 
studied the emergence of environmental issues; 
especially in the press media (see Article II). 
Less attention has been paid to why some issues 
tend to stay on public agenda, and especially, 
why and how they disappear from public de-
bate (Article VI). A general level illustration 
showing the potential contribution of scientific 
knowledge to public discourse is presented in 
Figure 2. An issue can be presented as a serious 
environmental problem in the public media dis-
Figure 2. Categories of issues recognised and not recognised in scientific and public spheres, and possible process 
trajectories. An issue can be noticed as important in science (a) and then in public discourse (b). If the issue is not 
considered interesting any more, it may be forgotten in public discourse (c). An issue can also be brought up by the 
media even when scientific evidence does not exist (d) and it can then be forgotten (e), or it can be established as a 
major issue due to accumulating scientific proof (f). A scientifically-based policy issue can turn into an issue that is 
justified mainly based on non-scientific arguments (g), and previously used scientific evidence can be regarded as ir-
relevant or falsified and the issue can thus be ignored (h). A discussion about a certain issue can proceed simultane-
ously through different trajectories and there may be several simultaneously ongoing public and scientific debates 
in different arenas. (Source: modified from Article VI.)
Public discourse
b
c
e
a
d
f hg
Science-
based issue
of high public
attention
Non-scientiﬁc
issue of high
public attention
Science-based
issue of low 
public attention
Ignored 
issue
Not recognisedRecognised
Recognised
Scientiﬁc
discourse
Not recognised
18  Lyytimäki Monographs of the Boreal Environment Research No. 42
course with or without firm – or any – scientific 
evidence (Mazur 2004). On the other hand, an 
issue can also be neglected from media debate 
when it is recognised as a justified cause of 
worry by scientists. 
2.2 Models explaining the 
dynamics of environmental 
coverage
Various models describing and explaining the 
evolution and dynamics of environmental cov-
erage have been developed (Table 1). General 
level conceptualisations such as the Punctuated 
Equilibrium Model (PEM) can be applied in 
order to understand the evolugion of media 
coverage. PEM focuses on systems that are 
characterised by an extended period of stasis, 
and are later punctuated by sudden shifts. The 
model was originally suggested to describe the 
biological evolution in geological time scales 
(Eldredge and Gould 1972) and it has been ap-
plied to describe the evolution of the US policy 
agenda (Baumgartner and Jones 1993). As Holt 
and Barkemeyer (2010) note, most explorations 
of punctuated equilibrium commonly associate 
some form of an exogenous shock that affects 
the system described by the model. Critical 
discourse moments (Gamson 1992) can be un-
derstood as punctuation points that profoundly 
change the characteristics of the public debate, 
for example, by allowing journalists to pub-
lish a wider range of stories that also focus on 
novel issues or viewpoints (Carvalho 2005). 
The contribution of social processes and events 
to critical discourse moments has been widely 
studied. However, ecological factors, such as 
the crossing of certain ecological thresholds, 
can induce turning points in public debate (Ar-
ticles I and IV).
There are several models that specifically 
aim to explain the dynamics of environmen-
tal coverage. Most of them concentrate on the 
relationship between public opinion and me-
dia coverage. One widely cited model is the 
Issue-Attention Model (IAM) (Downs 1972). 
It suggests that public interest in a certain en-
vironmental issue will gradually decrease after 
alarmed discovery and subsequent realisation 
of the costs of significant progress. The IAM 
consists of five sequential stages. First, during 
the pre-problem stage an environmental prob-
lem exists but has yet to capture the public’s 
attention. The second stage is characterised by 
a dramatic event that makes the public both 
aware of the problem and alarmed about it. Dur-
ing the third phase, key actors acknowledge the 
costs that will be incurred in dealing with the 
problem. This phase is followed by a gradual 
decline in interest as actors become discouraged 
at the prospect of appropriately dealing with 
the issue, and crises are normalised through 
suppression and in some cases boredom. The 
last phase is the post-problem stage where the 
environmental problem – whether solved or 
not – may recapture public interest only spo-
radically (Downs 1972). The model focuses on 
the impact of events in the public interest and 
assumes that public interest largely determines 
media coverage.
The Public Arenas Model (PAM) focuses on 
the competition between different issues and 
actors for social attention (Hilgartner and Bosk 
1988). The mass media is one of the public 
arenas through which social problems become 
defined and are brought to society’s attention. 
Other arenas include, for example, business, 
research, administration, education and the po-
litical system. These public arenas are assumed 
to have limited carrying capacities, which caus-
es a competition between different issues for 
space on the social and political agenda. The 
media also has a limited space and because of 
the competition, any issue will eventually be re-
placed as other issues take the prominent place 
in discussion. This process is based on different 
abilities of different groups to make their voices 
heard in different arenas. Constant interaction 
between the media and other arenas such as 
the education system, science and the political 
system is a key feature of the model. 
The Circuit of Culture Model (CCM), as 
presented by Carvalho and Burgess (2005), fo-
cuses both on texts and contexts. It maintains 
that the producers and consumers of media texts 
are jointly engaged in dynamic, meaning-mak-
ing activities that are context-specific and that 
change over time. The model consists of four 
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main stages of transformation. These include 
the production of the message, the text itself, 
consumption of the texts, and lived cultures 
that give context to meaning making (Johnson 
1986, Carvalho and Burgess 2005). The model 
aims to direct attention to the complex relation-
ship between structural factors and individual 
subjectivity (values, beliefs, action). By using 
the coverage of climate issues in the UK broad-
sheet newspapers as an example, Carvalho and 
Burgess (2005) identified three distinct cultural 
circuits each depicting a different framing, and 
they showed how the media is responsive to 
changes in the political agenda. 
The Quantity of Coverage Theory (QCT) fo-
cuses on the media representations of environ-
mental risks. It maintains that public concern 
about an alleged hazard rises with increasing 
news coverage and wanes with diminishing 
coverage (Mazur 1990, 1998, 2006). The QCT 
asserts that people typically do not attend to the 
detailed content of news coverage and are more 
affected by the quantity of coverage than by de-
tailed content. One key argument of the theory 
is that the specific content of the news is not 
particularly relevant as long as it suggests the 
possibility of danger or simply of uncertainty. 
The QCT theory was developed to explain how 
almost all environmental risk stories are first 
brought to widespread attention by a core group 
of news organisations, such as major newspa-
pers, TV networks and wire services. The QCT 
has been used demonstrate how the New York 
Times and other US mass media are influential 
but not all-powerful in setting the world’s en-
vironmental risk agenda (Mazur 1998, 2006).
The notion of the Piercing Effect (PE) pro-
poses that after the phase of heightened me-
dia coverage, the environmental issue will not 
abate entirely, but rather dilute from headlines 
to a ubiquitous background noise that is present 
in various sectors (Articles II and III). Here, PE 
is understood as complementary to the other 
mentioned models. It can describe a situation 
after a punctuation point of media debate as 
described by the PEM has been passed. If ap-
plied together with IAM, the PE can occur after 
the phase of high level of coverage. Whether or 
not the Piercing Effect related to a subject has 
occurred influences how different actors, as de-
scribed by PAM, can take part in the debate and 
relate the issue with their interests (Article III). 
The Piercing Effect can also help to explain the 
shifts between circuits of culture as described 
by the CCM or how risk information highlight-
ed by key news organisations penetrate public 
debate, as highlighted by the QCT.
Developing integrative concepts and models 
is important, since it appears that any model 
explaining the development of environmental 
coverage is unable to universally take into ac-
count all relevant variables. For example, while 
the Issue-Attention and Punctuated Equilibrium 
Models appear to hold in some contexts, they 
Table 1. Comparison of different models of environmental coverage. See text above for the explanation of acronyms.
Model Characteristics of dynamics Main driving force of changes Key references
PEM Evolutionary, irreversible 
large-scale shifts affecting 
coverage
External influences and/or internal 
dynamics
(Baumgartner and Jones 1993)
IAM Cyclical, five phases Internal dynamics of the issue and the 
media operation logic
(Downs 1972)
PAM Fluctuating changes Competition between media sources 
for publicity and the media operation 
logic
(Hilgartner and Bosk 1988)
CCM Iterative feedback loops 
of media production and 
consumption
Interplay between media actors and 
other actors
(Carvalho and Burgess 2005)
QCT Fluctuations caused by 
actions of key media 
actors
Internal dynamics of the media, 
dominant (US) media conglomerates 
as key actors
(Mazur 1990, 1998, 2006)
Piercing effect (PE)
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do not hold in others (Howlett 1997, Brossard et 
al. 2004). Furthermore, models with a different 
focus can effectively complement each other in 
some cases. For example, the changes between 
the stages of public discourse as described by 
the Issue-Attention Model may be the result of 
a punctuation processes (Holt and Barkemeyer 
2010) that includes critical discourse moments 
(Gamson 1992). Understanding different mod-
els as complementary is considered a fruitful 
starting point for this thesis.
3 Material and methods
This chapter presents the material and describes 
the method used for data gathering. Factors in-
fluencing the reliability and validity of data and 
interpretations are discussed. 
3.1 Focus on newspapers
This thesis is based on empirical material de-
scribing the media debate over climate change 
and eutrophication (Table 2). Articles II and 
III present a longitudinal analysis of climate 
change news based on one newspaper. Article 
III also includes comparative material from five 
other newspapers. Article IV describes a case 
study focusing on the representation of eutroph-
ication in a set of 24 national, regional and local 
newspapers. Article V contains a longitudinal 
analysis of eutrophication news. Materials and 
methods for these studies are described in the 
articles. Here the method used for gathering 
updated and additional longitudinal quantita-
tive data from the electronic archive of the Hel-
singin Sanomat (HS) newspaper is described.
The analysis presented in this thesis focuses 
on a single newspaper, mainly because of the 
availability of the data. The electronic archive 
of HS provides the longest time series avail-
able for this study. Focusing on this newspaper 
is also justified because it holds a key position 
in the Finnish media market. HS is the leading 
national daily newspaper in Finland (Herkman 
2010). It can be characterised as a “high quali-
ty” or “prestige” broadsheet newspaper. Despite 
the growing use and influence of electronic me-
dia, newspapers remain an important source of 
environmental information in Finland. The cir-
culation of HS has declined in recent years but 
it still stands at about 380,000 copies daily, and 
about one million readers, i.e. almost one-fifth 
of the entire population (FABC 2011). Further-
more, the newspaper’s Internet site is one of the 
most popular in Finland. 
It should be noted that HS has limited reader-
ship outside the Helsinki metropolitan area and 
adjacent areas. Regional and local newspapers 
dominate the newspaper market in other major 
cities and towns, as well as in the countryside. 
However, since it has a dominant position in 
the capital city, it HS has an indirect influence 
on other media. 
In Finland, the ideological differences be-
tween widely-read newspapers have largely 
dissipated in the last few decades (Lehto 2002) 
and the influence of commercial logic on news 
production has increased (Herkman 2010). Like 
most of the Finnish newspapers, HS declares 
that it is independent of party politics.
The data on news coverage was collected 
from the online digital archive of HS (http://
www.hs.fi/arkisto). This archive contains news 
material published by the newspaper from 1990 
onwards. It includes the titles and texts of the 
Table 2. Empirical material used in this study.
Temporal focus: 
Climate change
Temporal focus: 
Eutrophication
Number of 
newspapers
This summary 1990-2010 1990-2010 1
Article II 1990-July 2009 - 1
Article III 1990-2010 - 1 (+5)
Article IV - July 2005 24
Article V - 1990-2010 1
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printed material. Information on pictures, pic-
ture captions, graphics and other visual illus-
trations, cartoons and advertisements is not 
included. The weekly supplement (NYT-liite), 
which concentrates mainly on TV news and 
entertainment, and the supplementary monthly 
magazine (Kuukausiliite) publishing long re-
portages, are not included.
The results of the searches include the fol-
lowing information: title of the news item; 
the first 500 or so characters of the body text 
and words surrounding the search term if it is 
found later in the body text. The search engine 
also provides other information, including the 
date of publication, the section of the paper, 
the number of the edition and the number of 
characters in the text. There is also a link to the 
full text. The search engine takes into account 
the inflections of words in the Finnish language. 
This is important since the use of keywords is 
complicated in the Finnish language because in-
flections are used in place of prepositions. Fur-
thermore, the searches also take into account 
compound expressions that are commonly used 
in Finnish.
The long-term development of environ-
mental coverage is often based on the samples 
gathered from different time periods and the 
data is typically treated on a year-by-year ba-
sis (e.g. Suhonen 1994). Here the coverage of 
climate change and eutrophication is treated on 
a monthly basis. This selection of study unit al-
lows the analysis of short-term fluctuations in 
the news coverage, including the identification 
of intense periods of debate – possible critical 
discourse moments (Gamson 1992). While the 
analysis generally focuses on the quantity of 
environmental coverage judged from the titles, 
examples from these periods are especially 
selected for more detailed qualitative inter-
pretations. These interpretations are reflected 
through secondary material, i.e. results from 
other studies.
3.2 Data gathering procedure for 
climate news
In order to produce results that allow for inter-
national comparison, the selection of keywords 
describing climate debate followed the typical 
selections used in other studies. Typically, the 
keywords “climate change”, “global warming” 
and less often “greenhouse effect” or “green-
house gas” are used in international literature 
(e.g. Mazur 1998, Boykoff and Boykoff 2007, 
Boyce and Lewis 2009). In Articles II and III the 
search string “climate change” (ilmastonmuu-
tos) was used. Here this data is complemented 
with data from additional searches including the 
term “warming of climate” (ilmaston lämpen-
eminen) and terms related to greenhouse effect. 
In Finnish, the term “global warming” is not 
suitable since there is no corresponding and 
widely used translation for it. Furthermore, 
news items mentioning the compound words 
including the term “greenhouse” (kasvihuone) 
were searched for. This search string included 
expressions such as greenhouse effect (kasvi-
huoneilmiö, kasvihuonevaikutus) and green-
house gases (kasvihuonekaasut). The stand-
alone term “greenhouse” was left out since it 
refers typically to greenhouse farming. Selected 
results from preliminary searches testing sev-
eral different search options are presented in 
Table 3.
The accuracy of the results was checked in 
order to eliminate duplicates and reduce other 
biases caused by the use of an electronic data-
base. For example, the search string “climate 
change” produced 34 news items not related 
to climate change as an environmental issue 
but including metaphorical notions such as a 
changing economic climate. These were re-
moved. The number of duplicates related to 
the search string “climate change” was rela-
tively high (234). Most of these resulted from 
double inclusion of the same news item pub-
lished in different editions. The highest annual 
percentage of duplicates (33%) was found in 
editions from 1990. During the 2000s, the aver-
age yearly share of duplicates was 5% or less. 
Duplicates were removed and only hits found 
from the latest edition were included.
Information about the section in the paper 
was missing from 221 hits. 108 of these were 
clearly related to science issues and they were 
coded as science news. The search engine did 
not identify the section of news items that were 
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published in the “Science & Nature” section 
prior to April 1996. This weekly section started 
to appear in 1989 and the column space had 
been between one and two pages. The section 
was first labelled as “Science & Environment”, 
but it was renamed as “Science” in September 
2001, “Science and Nature” in September 2001 
and again “Science” in November 2009. Addi-
tionally, missing information about several hits 
from TV and radio pages could be deduced on 
the basis of the contents. 
Furthermore, the search engine misleadingly 
presented 99 hits describing TV or radio infor-
mation as free time news items. These hits from 
the period of 2000–2004 were recoded as TV 
programmes.
Based on the titles, a coding was developed 
to estimate whether the main focus of the news 
item was on climate change, on some other en-
vironmental issue, energy-related issues or on 
other issues (see Articles II and III). The coding 
was based on the explicit formulations of the 
titles, i.e. manifest content. Titles mentioning 
climate change, global warming or greenhouse 
effect or otherwise clearly addressing climate 
issues were coded as climate changes issues. 
News items denoting to other environmental 
problems were coded as environmental news. 
Titles focusing on the emissions (other than 
greenhouse gases) of energy production were 
coded as environmental news, whereas titles 
denoting fuels, energy efficiency or energy pro-
duction were coded as energy-related issues. 
The category “other” included issues other than 
environmental or energy issues as well as titles 
with no clear topic, such as the name of the TV 
channel that appeared as a title in several hits 
found in TV and radio programme pages. 
References included in the latter three classes 
are often left out of the studies of climate cover-
age since they concentrate on issues other than 
climate change and mention climate issues only 
briefly or passingly (cf. Sampei and Aoyagi-
Usui 2009). However, since climate change is 
an overarching issue, it was considered interest-
ing to explore how climate issues are addressed 
outside the actual climate debate. This is an 
especially relevant question from the point of 
Table 3. Results from initial searches related to climate issues from the digital HS archive (from Jan 1990 - Dec 2010). 
Keywords Search string (in Finnish) Initial number 
of hits
Final number 
of hits
Climate change ilmastonmuutos 5665 5438
Terms related to greenhouse effect 
(excluding terms “greenhouse” and climate 
change) 
kasvihuone* not ilmastonmuutos 
not kasvihuone
3039 2689
Warming of climate (excluding climate 
change and terms related to greenhouse 
effect)
ilmaston lämpeneminen not 
ilmastonmuutos not kasvihuone*
662 643
Greenhouse effect kasvihuoneilmiö 1903
Greenhouse gas kasvihuonekaasu 1552
Climate meeting/conference ilmastokokous 811
Climate policy ilmastopolitiikka 592
Greenhouse emission kasvihuonepäästö 483
IPCC IPCC 341
Carbon sink hiilinielu 148
Global warming globaali lämpeneminen 128
Carbon emission hiilipäästö 119
Carbon footprint hiilijalanjälki 117
Climate crisis/catastrophe ilmastokriisi or ilmastokatastrofi 101
Carbon tax hiilivero 46
Note: the search strings used in this research are presented in italics.
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view of mainstreaming climate policies (Mick-
witz et al. 2009, Article III). 
Only one category was assigned to one indi-
vidual news item because the aim was to indi-
cate the main perspective adopted by the news 
item. If aspects related to climate change were 
present in the title, the news item was coded as a 
climate story even if other categories were also 
present. For example, the article entitled “Glo-
balisation helps to mitigate climate change” (8 
July 2001) was considered a climate change 
story although it also described globalisation 
as a general social development. It should be 
noted that in some cases the titles do not cor-
respond well with the content and emphasis of 
the actual article. However, even in these cases 
the titles are relevant since they attract people 
to read the article, frame the issue and guide the 
subsequent interpretation (Jennings and Hulme 
2010).
This coding was open to subjective judge-
ment. For example, the news entitled: “New 
mission of Mr Ollila” (28 January 2007) was 
coded as “other” although it referred to the well-
known climate concern of the key businessman. 
The intercoder reliability was checked using 
Cohen’s kappa (Cohen 1960, Lombard et al. 
2002). The test was based on a sample of 94 
news items coded by two individuals and it 
showed excellent agreement between coders 
(κ=0.86).
The coding scheme remained at a general 
level since the purpose was to generate an 
overall picture capturing the longitudinal de-
velopment of the news. The overall amount of 
news items was relatively high, which made it 
unfeasible to use a detailed and time-consuming 
content analysis scheme concentrating on the 
full contents of the news items (Krippendorff 
2004). Furthermore, the search engine did not 
allow searches focusing only on the titles or 
lead paragraphs.
3.3 Data gathering procedure for 
eutrophication news
The longitudinal data on the comparative case, 
eutrophication, was collected from the HS 
database using a similar method to that used 
for climate news. Initial searches were made 
with several search terms in order to find the 
most suitable search string (Table 4). The final 
search strings included terms “eutrophication” 
(including the verb eutrophicate (rehevöityä) 
and the noun eutrophication (rehevöityminen)) 
and “blue-green algae” (sinilevä). Other test-
ed search strings produced either too narrow 
a sample, or included several irrelevant hits. 
It was especially troublesome to differentiate 
between water pollution caused by nutrients 
and other chemical pollutants, and therefore 
the search strings related to nutrient discharges 
were discarded. This selection of keywords is 
also generally in line with the search strategy 
used for climate change.
All in all, news coverage of eutrophication 
appeared to be more difficult to define with 
a few keywords than climate change. These 
experiences largely correspond with the diffi-
culties of identification of keywords related to 
the Swedish press analysis of environmental 
risks in the Baltic Sea, where eutrophication 
was identified as the key problem (Jönsson 
2011), and with the experiences from an anal-
ysis of newspaper discourse on water quality 
in the Upper Mississippi river basin in the US 
(Schmid et al. 2007).
All results were individually checked for 
their accuracy and duplicates were removed. 
News items specifically describing the eutroph-
ication of terrestrial ecosystems were excluded. 
These included, for example, several news sto-
ries about gardening. Hits denoting eutrophica-
tion as a general level environmental issue were 
included, even if the aquatic environment was 
not explicitly mentioned. Information about the 
section in the paper was missing from 90 hits. 
Missing information about the section in 44 hits 
could be deduced on the basis of the contents. 
Most of these were coded as science news. The 
search engine misleadingly presented six other 
hits describing TV or radio information as free 
time news items. These were recoded as TV 
programmes.
Based on the titles, a coding was developed 
to estimate whether the main focus of the news 
item was on eutrophication, on some other envi-
ronmental issue or on other issues. The coding 
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procedure followed that developed for climate 
change news. The coding was based on the ex-
plicit formulations of the titles. Titles clearly 
addressing eutrophication were coded to the 
first class. News items denoting to other en-
vironmental problems were coded as environ-
mental news. The third class consisted of issues 
other than environmental issues as well as titles 
with no clear topic. The intercoder reliability 
was checked using Cohen’s kappa. The test was 
based on sample of 90 news items coded by two 
individuals and it showed excellent agreement 
between coders (κ=0.82).
3.4 The relevance and 
shortcomings of methods and 
materials
In Finland, newspapers are the only readily 
available source of long-term data of media 
coverage. Most of this material is not avail-
able in digital format, but the main national and 
regional newspapers have electronic archives 
covering full text content from a period of five 
to ten years (see Article III). These archives are 
typically open for subscribers only. However, 
there is no electronic archive that would allow 
Table 4. Selected results from initial searches related to eutrophication from the digital HS archive (from Jan 1990 - 
Dec 2010). 
Keywords Search string (in Finnish) Initial number 
of hits 
Final number 
of hits
Eutrophication rehevöityminen or rehevöityä 1395 1286
Blue-green algae (excluding eutrophication) sinilevä not rehevöityminen not 
rehevöityä
987 876
The state of inland waters (“joki” or vesistö or järvi) and tila 4140
The state of the Baltic Sea or Gulf of Finland (suomenlahti or itämeri) and tila 3387
Wastewater jätevesi 3203
Water quality vedenlaatu or veden laatu 1949
Blue-green algae sinilevä 1152
Water protection vesien suojelu or vesiensuojelu 1014
Lake restoration (vesistö or järvi) and kunnostus 356
Nutrient concentration, phosphorus 
concentration, nitrogen concentration
ravinnepitoisuus or typpipitoisuus 
or fosforipitoisuus
342
Nutrient discharge ravinnepäästö 174
Helcom Helcom 129
Leaching of nutrients ravinne and huuhtoutua 127
Note: the search strings used in this research are presented in italics. 
the search from the long-term full content of a 
large array of Finnish newspapers published by 
different media corporations. Historical mate-
rial is available, since the National Library has 
digitised most of the newspapers published in 
Finland from 1771 to the early 20th century.1
The most comprehensive Finnish reference 
database, the freely available ARTO database, 
is an index of articles from over 500 Finnish 
journals and magazines and occasional articles 
in monographs from 1990 onwards.2 It does 
not include newspapers. The ARTO database 
includes the bibliographic record and a link 
to the electronic version of the article, where 
available. The commercial Aleksi database con-
tains references to articles from nearly 300 pe-
riodicals and about 20 newspapers, with entries 
from the 1980s onwards.3 However, newspaper 
contents are not comprehensively indexed.
The National Audiovisual Archive (KAVA) 
was established in 2008 and it collects and 
stores data from Finnish television and radio 
1  See: http://digi.lib.helsinki.fi/index.
html?language=en.
2  See: http://www.nationallibrary.fi/libraries/lin-
nea/arto.html.
3  See: http://aleksi.btj.fi/index.asp?.
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broadcasts and from cinema. The archived ma-
terial includes complete programme streams 
from eleven TV channels and six radio stations, 
a half-year sample from nine radio stations and 
a one-week sample from 20 TV channels and 
70 radio stations. The material has been col-
lected from 2009 onwards. By the time of this 
research, keyword searches of the material were 
not yet available.4 The non-commercial Finnish 
Broadcasting Company (Yleisradio, YLE) has 
an extensive archive that contains TV and radio 
material from YLE as well as a wide array of 
newspaper material, but this archive is aimed 
at the company’s internal use.
Newspapers remain the best option 
The main reasons for the selection of the HS 
archive as the data source were the cost-effec-
tiveness of the data acquisition, relatively long 
availability of data, and the key position of 
HS in the Finnish media and public discussion 
(Suhonen 1994, Herkman 2010). Furthermore, 
the use of newspapers provides good oppor-
tunities for comparisons with earlier domestic 
and international research, since most of the 
national and international studies into media 
coverage on climate change are based on news-
paper material.
Traditionally, newspapers have been an 
important source of information in Finland. 
Newspapers in general and the HS in particular 
indicate larger media trends since they have a 
strong agenda-setting influence on other me-
dia, policy and public opinion. Newspapers can 
serve as sources for stories that cascade through 
other media. The web versions of the printed 
newspapers are particular focal points of debate 
in the electronic space (Lyytimäki 2010). 
Surveys of the public suggest that television 
is currently the most important source of in-
formation on climate change in Finland, while 
newspapers hold second place (Ekholm et al. 
2007). According to the Finnish Science Ba-
rometer survey, television and newspapers are 
the most important sources of science-based 
4  See: http://www.kava.fi/. Information from 
personal communication with Juha Pikkula (KAVA), 
November 11 2010.
information (Kiljunen 2010). Almost nine out 
of ten (89%) Finns consider TV and radio to 
be very or fairly important sources of science-
based information, while 77% of the respond-
ents consider newspapers to be very or fairly 
important. During the last decade, the perceived 
importance of TV and newspapers has declined 
slightly while the share of respondents consid-
ering the Internet as a very or fairly important 
source of science-based information has in-
creased steadily from 37% in 2001 to 65% in 
2010 (Kiljunen 2010).
Shortcomings of newspaper content 
analysis
Some limitations and possible biases related to 
the use of newspaper material have to be noted. 
This analysis and most other studies of newspa-
per coverage focus on “prestige” or high qual-
ity press, leaving the “yellow” or tabloid press 
with relatively little attention (cf. Taylor and 
Nathan 2002, Boykoff and Mansfield 2008). 
More generally, focusing on the press may 
leave other important forms of communication 
understudied. In the US, climate sceptics gain 
considerable visibility through TV punditry, 
talk radio, magazines, journals, and the Inter-
net, but they have been studied mainly through 
newspaper contents (Antilla 2010). Only a few 
studies exist on the environmental contents of 
prime-time TV series (Shanahan et al. 1997). 
A study focusing on the US network television 
coverage in the 1990s suggests that environ-
mental aspects have been largely absent from 
non-news entertainment and fictional prime-
time coverage (McComas et al. 2001).
The green marketing by companies and the 
use of environmental arguments by advertis-
ers have been widely studied (Chamorro et al. 
2009). These studies typically focus on qualita-
tive aspects of selected cases and do not scru-
tinise the quantity of environmentally-oriented 
content. Research comparing advertisements 
and journalistic content appears to be missing 
from the climate communication studies. A 
partial explanation is that advertisements are 
not included in the commonly used electronic 
news databases. Furthermore, advertisements 
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are strongly based on visual imagery, which 
is another understudied area of environmental 
communication (Linder 2006, Lester and Cottle 
2009, Reineck 2009).
Relatively few cross-comparisons between 
different countries and different media have 
been conducted (Riffe et al. 2007). Most of 
the comparative studies focus on the English-
language countries or English media in other 
countries. One of the few studies focusing on 
the treatment of environmental issues by cross-
language and cross-media approach is the anal-
ysis of mainstream media and blog coverage 
of climate change in the US and China by Xie 
(2009). 
The wide use of electronic databases such as 
the HS archive, Lexis-Nexis, Factiva or Pro-
quest/ABI Inform, may cause various biases 
(Deacon 2007). The results are dependent on 
what media is indexed to the database in the first 
place. Non-English material, the Internet and 
broadcast contents are underrepresented in the 
databases. Visual elements, such as pictures, di-
agrams and cartoons, are usually omitted. Other 
possible bias is caused by the relatively short-
term temporal focus of the material included 
in electronic databases. Data mining from data 
sources such as the Foreign Broadcast Informa-
tion Service (FBIS) or the Summary of World 
Broadcasts (SWB) may help to overcome some 
of these hurdles (Leetaru 2011) and special in-
formation repositories such as the Carbon Cap-
ture Project5 or the Finnish CO2-report
6 may 
provide useful data on certain issues.
The contents of digital archives may change 
over time. For example, HS retains the right 
to change the content of the archive. In order 
to test the stability of the archived contents, 
searches performed during various time peri-
ods were compared here. Most searches were 
conducted during 2010 and early 2011. The re-
sults were consistent over time as no differences 
were observed between results from identical 
test searches conducted on different dates. 
The use of search strings is often limited to 
a narrow set of keywords. News not contain-
ing these terms are therefore easily excluded 
5  http://www.carboncapturereport.org/
6  http://www.co2-raportti.fi/
from the studies. In addition to the preliminary 
searches presented above, some additional 
searches focusing on selected events and sub-
topics are therefore presented in Chapter 4. 
However, any search strategy will leave some 
aspects of news outside the sample. For exam-
ple, in her study on energy and climate debate of 
the Finnish Talouselämä magazine (focusing on 
economic issues), Lindroos (2009) noted that 
the terms “climate” and “climate change” were 
mentioned surprisingly rarely. Climate change 
was mentioned 19 times and climate twice in 
2008. However, climate was mentioned as a 
part of compound word or compound expres-
sion denoting to climate change 27 times. Fur-
thermore, expressions such as “strengthening 
of the greenhouse effect” were also used and 
climate issues were referred to more indirectly 
in other stories.
Double counts are relatively easy to iden-
tify and remove. A more serious threat to the 
reliability of the results is the omission of 
published materials from the digital archive 
(Deacon 2007). In addition, the unitisation, 
i.e. decisions on how to divide news items into 
separate units of digital archive, may produce 
distortions. Here, the potential bias caused by 
omissions and unitisation was checked from 
selected newspapers representing high (20 Jan-
uary 2007, four climate stories; 4 September 
2010, one eutrophication and three climate sto-
ries) and low (3 March 2006, zero climate or eu-
trophication stories) reporting and summertime 
eutrophication reporting (23 August 2008, three 
eutrophication and one climate story). These 
checks were based on the electronic facsimile 
editions that are available from 2006 onwards. 
As suggested by the search result, the news-
paper published on 3 March 2006 did not con-
tain any climate or eutrophication stories. Two 
news items focused on energy issues. A small 
news item entitled “the planning of the wind 
power park at Haukipudas will continue” had 
an indirect link to climate issues. However, it 
focused on the potential harm on cultural herit-
age. The economy section included one news 
story focusing on the subsidies of peat-based 
energy production that mentioned emissions 
trading.
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According the search results, four climate 
stories were published on 20 January 2007. 
All of these hits were found from the facsimile 
edition. However, one other news item related 
to climate issues was detected from domestic 
news. This piece entitled “Emission rights will 
not be auctioned” and it focused on carbon di-
oxide emission permits. Furthermore, foreign 
news pages included half a page of news on the 
Kirill storm that raged in the UK and Central 
Europe. This news made no reference to climate 
issues. However, a potential link to climate is-
sues was created by a story focusing on the US 
Supreme Court decision on climate policy at the 
bottom of the page. This news story, included 
in the data studied here, was accompanied by 
a shorter background piece entitled “Clean air 
law” that was counted as a separate climate 
story by the search engine. The Letters to the 
Editor section included one piece of climate 
news. Furthermore, the term climate (ilmasto) 
was mentioned in three other news items that 
were not related to climate issues (climate re-
lated to travelling, and two stories related to air 
conditioning in cars (in Finnish: ilmastointi).
According the search results, three eutrophi-
cation stories and one climate story were pub-
lished on 23 August 2008. These were found 
from the facsimile edition. However, the search 
did not capture the short front page news arti-
cle entitled “Outer archipelago of the Gulf of 
Finland is recovering” referring to the editorial 
that was included in the search results and to 
domestic news focusing on the oxygen condi-
tion on the seabed of the Gulf of Finland and the 
effects of invasive comb jellyfish (Mnemiopsis 
leidyi) species. Foreign news included a short 
news item on the impact of Hurricane Fay in 
Florida but with no direct reference to climate 
change. Finally, the domestic section included a 
news article focusing on government subsidies 
for improving the energy efficiency of buildings 
that was partially related to climate issues. 
The search engine correctly suggested that 
the issue from 4 September 2010 included one 
eutrophication article and three climate stories. 
Eutrophication was mentioned in the domes-
tic news focusing on the Finnish environmen-
tal impact assessment of the gas pipeline that 
Russia was planning to construct in the Baltic 
Sea. The environmental assessment was also 
featured on the front page, but without any di-
rect reference to eutrophication. In addition to 
the climate stories found by the search, nuclear 
power security was referenced in the editorial 
section and the domestic news section present-
ed a Parliament debate over permission to build 
nuclear power plants. These stories were not 
directly linked to climate issues.
To summarise, the main challenge for the 
reliability is the selection of the search terms. 
The following results – together with additional 
insights from the relevant literature – can be 
considered to give a valid and reliable enough 
overall picture of the evolution of the Finnish 
debate on climate change and eutrophication. 
However, the above-mentioned limitations and 
restrictions related to the data source and search 
strategy should be noted when interpreting the 
results.
4 Newspaper coverage 
of climate change and 
eutrophication
This chapter presents and discusses the key re-
sults from case studies focusing on coverage in 
the Helsingin Sanomat. Empirical results focus 
on the period 1990-2010. In order to contextual-
ise the results, brief reviews of the development 
prior to the study period are presented. Addi-
tionally, results derived from selected earlier 
studies are used as a comparative material.
4.1 Background: Development 
of media coverage on the 
environment
Based on the available time series, describ-
ing mainly the press coverage in the North 
American and Western European countries, the 
volume of media coverage on environmental 
problems has been generally increasing since 
the early 1960s (Parlour and Schatzow 1978, 
Schoenfeld 1980, Bowman and Fuchs 1981, 
Suhonen 1994, Mazur 1998, Boykoff 2009b, 
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Holt and Barkemeyer 2010, Knight 2010). 
However, the growth has been neither smooth 
nor linear. Both the amount of coverage of in-
dividual environmental issues and the overall 
amount of environmental coverage has been 
characterised by ups and downs. Some issues 
have faced rapid increases and decreases in 
coverage, while others tend to remain as a more 
persistent part of the discussion with different 
framings and concepts over the decades. For 
example, the use of natural resources was dis-
cussed under the label of limits to growth in the 
1970s (Meadows et al. 1972), whereas in the 
late 1980s it was put under the wide conceptual 
umbrella of sustainable development (WCED 
1987). In the 1990s and the early 2000s the 
notion of eco-efficiency (Schmidheiny 1992) 
emerged, and more recently, the concepts of 
happiness and well-being have been connect-
ed to the use of natural resources (NEF 2009, 
Stiglitz et al. 2009).
The general trend of environmental cover-
age during the last few decades has been the 
increase of emphasis given to the global level 
characteristics of environmental problems. This 
is partially explained by the scientific results 
emphasising the cross-border characteristics of 
many environmental issues. The debates over 
trans-boundary air pollution causing “acid 
rain”, global biodiversity loss, stratospheric 
“ozone holes” and, most recently, globally oc-
curring climate change all highlight the cross-
border nature of environmental issues (Han-
nigan 2006, Article II). On the other hand, the 
focus of environmental protection has also 
shifted towards large-scale issues because some 
local level problems have been at least partially 
solved, as shown, for example, by the success 
of measures aimed at curbing industrial dis-
charges of nutrients and harmful chemicals to 
water in Finland (Wahlström et al. 1996, Laak-
konen et al. 1999, Article VI).
The transnational character of many envi-
ronmental problems is further emphasised by 
various economic, cultural, social and techno-
logical globalisation processes related to en-
vironmental issues. These include e.g. global 
trade with long production and consumption 
chains and the creation of global product 
brands, advertising and marketing. The global 
consolidation of media ownership, the devel-
opment of new information and communica-
tion technologies detached from place, and the 
increased use of English as an international 
shared language are key trends of the globali-
sation of the media (Hopper 2007). However, 
despite these growing global influences, the na-
tional logic of environmental news production 
may still dominate at a local and national level 
(Olausson 2009). For example, the comparison 
between the commercially-oriented US media 
system and the public service-oriented system, 
such as in Finland, shows that public service 
television devotes more attention to public af-
fairs and international news and fosters greater 
knowledge in these areas (Curran et al. 2009).
Environmental messages must compete for 
visibility and attention with other kinds of 
messages, both informative and entertaining in 
nature. The increasing amount of information 
has been described as information overflow, or 
“infoglut”, that makes it difficult to discern the 
relevant or useful knowledge from irrelevant, 
outdated or unnecessary information (Marien 
1994, Article VI). In particular, the amount of 
entertaining information has increased in the 
age of the TV and the Internet. The fusion of 
entertaining and informative content has been 
labelled as “infotainment” (Thussu 2007). Al-
though the absolute amount of environmental 
information delivered by the media has un-
doubtedly increased, it is difficult to estimate 
how the share of environmental coverage of all 
coverage has changed.
Some indicative figures can be presented. 
Based on the work of Lyytimäki and Palosaari 
(2004, p. 27), the share of environmental cover-
age in Finnish magazines was about 2–3% of all 
stories published during the 1990s and the early 
2000s. The national monitoring of the Finnish 
news media conducted in 2006, 2008 and 2010 
suggests that environmental issues hold a rela-
tively large share of all news, between 5 to 15% 
of all news items (Suikkanen and Syrjälä 2010). 
However, less than half of these stories actually 
concentrate on environmental problems since 
also natural disasters, energy issues, housing 
and traffic were counted as environmental top-
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ics here. The national monitoring of the Finn-
ish news media in 2010 showed that the most 
common topics of the newspaper front pages 
and the main news broadcasts dealt with leisure 
time (sports, entertainment and culture, outdoor 
activities and human relationships) and safety 
or health-related topics. Other major topics are 
politics and the economy (Suikkanen and Syr-
jälä 2010). Another survey focusing on Finnish 
newspapers (printed and online), TV news and 
news service material found that only 1.3% of 
the more than 3,700 news items collected be-
tween 17 and 21 May  2010 focused on the en-
vironment, nature or animals (Juntunen 2011).
According to the Project for Excellence in 
Journalism, coverage of the environment in the 
US news media was at 2% in 2009, about the 
same level the subject generated in 2008 and 
2007 (PEJ 2010). Environmental coverage ac-
counted for an exceptionally high proportion 
(about 4%) of all news in December 2009 (PEJ 
2010), largely because of the Copenhagen cli-
mate summit and the debate over leaked e-mails 
concerning global warming (Painter 2010). 
Other data from the US suggests that less than 
2% of all media coverage is about environmen-
tal issues (Sartor and Page 2009). The share of 
environmental issues of all news coverage was 
about 1.7% in both 2008 and 2007. Despite the 
peak in December, this data suggests that the 
share of environmental coverage dropped to 
1.5% in 2009 (Sartor and Page 2009).
Some studies suggest that the share of en-
vironmental issues in mainstream newspapers 
may be higher than on television. Newspaper 
coverage of the environment in the US occu-
pied 2.7% of all news, while the share was 1.6% 
for radio, 1.3% for network television news, 
1.0% for the Internet and 0.8% for cable televi-
sion news in 2009 (Sartor and Page 2009). An 
analysis of the print news coverage in Ohio, US, 
showed that 6.5% of the news coverage was 
about environmental issues (Martin 2002). In 
Finland it appears that newspapers usually cov-
er environmental issues more frequently than 
the TV news, although there are differences 
between different time periods (Suikkanen and 
Syrjälä 2010).
In the UK, the amount of climate coverage 
increased more rapidly on TV than on the radio 
or in newspapers during 2004–2006 (Lewis and 
Boyce 2009). Due to the variability of national 
contexts and lack of comparative research, it 
remains uncertain whether there exists signifi-
cant differences between the volume of envi-
ronmental coverage in print and other media. 
Furthermore, there is a growing convergence 
between the contents of different media caused 
by the consolidation of media ownership, grow-
ing adoption of technologies that allow the dis-
tribution of material across different media plat-
forms and the journalistic practices favouring 
of the use of the same news sources (Anderson 
2009, Herkman 2010, Suikkanen and Syrjälä 
2010).
The increased coverage of environmental 
issues can be seen as a part of a long-term in-
crease of science issues in public communi-
cation (Väliverronen 1996, Boykoff 2009b). 
Generally, it appears that the share of environ-
mental coverage of all the science coverage has 
increased over the last few decades. For exam-
ple, Kauhanen (1997, 54) has demonstrated that 
the share of environmental stories of all science 
stories published by HS increased from 2% in 
1970 to 9% in 1980 and about 11% in 1990. 
Several scholars and environmental activ-
ists are concerned that environmental cover-
age is still marginal if compared e.g. to health 
or economy issues – not to mention sports or 
other entertainment. For example, based on the 
British newspaper coverage of climate change 
up to 2006, Gavin (2009) asserts that relative 
to other issues, climate change is short on ex-
posure and, consequently low on the public 
agenda, with little likelihood of achieving the 
prominence of health, crime or the economy. 
Lewis and Boyce (2009) note with a similar 
tone that climate change was featured only by 
4% of science news stories in the British me-
dia outlets in 2006, receiving far less attention 
than healthcare technologies or science-based 
animal stories.
On the other hand, some commentators have 
suggested that too much coverage and attention 
is already given to some environmental issues. 
In other words, they argue that information de-
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scribing these issues should be consciously re-
jected (Article VI). This kind of critique is often 
presented by anti-environmental lobbyists, but 
sometimes also by scholars criticising scientific 
interpretations or policy priorities. For exam-
ple, Simon (1981) and later Lomborg (2001) ac-
cused non-governmental environmental organi-
sations and pro-environmental journalists and 
researchers of producing and maintaining “the 
litany” of environmentalist doom and gloom 
that contributes to public worry and excessive 
fear which in turn helps the fundraising of these 
organisations and individuals. 
Lomborg used a massive arsenal of indi-
cators to justify the claim that worries over 
global warming, resource depletion, popula-
tion growth, biodiversity loss and pollution 
are grossly overemphasised. However, most 
of these arguments have been later shown to 
be erroneous or flawed (van den Bergh 2010). 
Furthermore, Lomborg himself later presented 
somewhat altered interpretations and focused 
on the need to implement cost-efficient climate 
policies (Lomborg 2007).
Some scholars have presented their concern 
that the upsurge in climate news might over-
shadow other key environmental concerns and 
cause unnecessary fear and hopelessness at the 
level of individuals that discourages people 
from acting and, at the collective level, para-
lyse climate policy (Hulme 2007, Prins et al. 
2010). The key issue is whether the news cover-
age of climate risks can produce the sustained 
and constructive engagement that is needed in 
various sectors of society in order to imple-
ment measures to combat climate change and 
how these measures are connected with other 
policies (Dilling and Moser 2004, Article III).
The question of optimal quantity of environ-
mental coverage is a relevant one, especially in 
the context of affluent, information-intensive 
societies. In developing countries people still 
may be commonly unaware of global environ-
mental challenges due to a lack of education 
and limited or non-existent access to science-
based information (Shanahan 2009). Obviously, 
feeding these people with environmental infor-
mation alone is not enough, since they typically 
lack not only science-based advice, but also the 
fundamental resources needed to implement the 
advice. This problem is evident in many de-
veloping countries and it is tackled within the 
field of development communication (McPhail 
2009). This thesis is concerned with those ac-
tors who have adequate resources to receive 
or acquire environmental information as well 
as opportunities to digest and implement this 
information.
4.2 Newspaper coverage of 
climate change
4.2.1 Early debate on climate change in 
Finland7
The French mathematician and physicist Joseph 
Fourier (1768–1830), and a Swedish chemist 
Svante Arrhenius (1859–1927), are often men-
tioned as the forefathers of the science of cli-
mate change. However, it took several genera-
tions before wider scientific interest in climate 
impacts of anthropogenic emissions developed 
(Weart 2008). In the late 1950s, concern over 
global warming caused by humans was pre-
sented by scientists such as the oceanographer 
Roger Revelle, the physicist Gilbert Plass and 
the physical chemist Hans Suess (Plass 1956, 
Revelle and Suess 1957). The climate debate 
of this era remained within scholarly forums 
without major public or policy implications.
The potential of carbon dioxide released 
from human activities to increase the global 
temperature was mentioned in the pages of 
Helsingin Sanomat (HS) as early as 1956, but 
thereafter the issue arose only occasionally, 
on average once a year (Karppinen 1993). For 
example, in 1958 one news story speculated 
on the effects of nuclear bomb testing on the 
weather. The news concluded that these effects 
are unlikely, but mentioned that the strengthen-
ing of the greenhouse effect is likely to increase 
the global temperature by 1 °C (Lähteenmäki 
2006). Based on personal experiences, Juhani 
Rinne, an emeritus professor at the Finnish Me-
teorological Institute and the University of Hel-
sinki, maintains that global warming remained 
7  This sub-chapter partly builds on the earlier work 
(Lyytimäki 2011).
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almost completely absent from public debate, 
although the first popular lecture on the subject 
was given in the early 1970s and Rinne himself 
wrote on the issue in the HS in the mid-1970s 
(Rinne 2003). 
Before the 1980s, media coverage address-
ing anthropogenic global warming was largely 
absent in other countries as well. Despite warn-
ings from a few scientists, most experts and the 
general public found it difficult to believe that 
human activities could alter the climate of the 
planet as a whole (Weart 2008). Furthermore, 
individual speculations about the issue often 
welcomed the potential warming as a positive 
development. The warming of the climate was 
especially difficult to perceive as a threat in 
Finland, a northern country characterised by 
long and cold winters and spring and autumn 
frosts threatening the harvests. Even in the 18th 
century the educated Finnish clergy had specu-
lated that agricultural practices modifying the 
Earth – and thus fulfilling God’s will – could 
result in milder and more favourable weather 
conditions (Niemelä 2008). In the spirit of the 
Enlightment, it was assumed that draining the 
wetlands and transforming the wilderness into 
farming land would make the climate milder 
(Holopainen and Helama 2007).
Finland was predominantly an agricultural 
country until the 1950s. The majority of Finns 
therefore had personal, first-hand experiences 
of the deleterious impacts of harsh weather 
conditions on food production and livelihoods. 
Industrialisation progressed rapidly during the 
1950s and 1960s, causing an increase in green-
house gas emissions from the Finnish economy. 
Carbon dioxide emissions from the use of fossil 
fuels increased from about 5 million tonnes in 
the late 1930s to about 50 million tonnes in the 
late 1960s (Kunnas 2009). Social structures of 
Finnish society also faced dramatic changes. 
For example, from the mid-1960s onwards, rel-
atively cheap package tours directed typically 
to the Canary Islands and Southern Europe be-
come increasingly available to Finns. Related 
to this, sunbathing on warm beaches became a 
common theme of newspaper travel advertise-
ments (Juutilainen 2001). Thus, novel positive 
connotations of leisure time and high social sta-
tus were connected with a warm climate.
The scientific basis for climate predictions 
remained weak and uncertainty high through-
out the 1970s. The main popular fear related to 
climate change was the risk of climate cooling 
(Weart 2008, Lyytimäki 2009). In 1976, Juhani 
Rinne speculated in an article published by HS 
that if the concentration of atmospheric carbon 
dioxide were to double by 2030, the tempera-
ture in Finland may increase by about 4 °C. 
The article entitled “Threat of freezing, or de-
struction by warming” (16 September 1976) 
highlighted risks related both to the potential 
cooling and warming of the climate. 
On the one hand, fears of climate cooling 
were connected with the speculations suggest-
ing the possibility of a new Ice Age looming 
somewhere in the future. On the other hand, 
they were related to the risk of “nuclear winter” 
resulting from large-scale use of nuclear weap-
ons in the context of the Cold War. Furthermore, 
during the 1970s, global warming was also a 
non-problem because the weather statistics did 
not indicate climate warming but rather the 
continuation of a relatively cool period follow-
ing the warm period of the 1930s (Jylhä et al. 
2004). However, in the early 1970s there were 
relatively mild winters with late snow cover 
(Ilmatieteen laitos 2011).
In the early 1980s, additional interest in 
global cooling was raised by scientific findings 
related to ancient asteroid collisions. Scientists 
suggested that the great mass extinction of spe-
cies 65 million years ago was partially caused 
by a temporary global cooling resulting from 
a dust shading by an asteroid colliding with 
Earth (Alvarez et al. 1980). However, instead 
of climate debate, this finding was primarily 
linked to the debate on current loss of biodi-
versity caused by human activities.
During the late 1980s the number of news 
items dealing with global warming and other 
issues related to climate and air protection in-
creased in the Finnish press (Heiskala 1993, 
Suhonen 1994). In the mid-1980s, the envi-
ronmental coverage in foreign news sections 
in HS increased as the number of news items 
quadrupled from about 50 to about 200 news 
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items annually. This was partially explained by 
the coverage given to the Chernobyl nuclear 
accident (1986). Other key international topics 
of the 1980s and 1990s included the greenhouse 
effect, destruction of the rainforest, strato-
spheric ozone depletion, and the environmental 
problems of Eastern Europe that were caused 
primarily by heavy industry and energy pro-
duction. In addition, the debate over acidifying 
precipitation highlighted the cross-border char-
acteristics of air pollution (Väliverronen 1996). 
The debate on “acid rain” and “forest deaths” 
in Central Europe and Russia was particularly 
connected to the state of the Finnish forests.
In the late 1980s, authoritative scientific con-
sensus over climate change was largely absent 
(Weart 2008). In order to answer the need for a 
widely acknowledged science-based synthesis, 
the United Nations Environment Programme 
(UNEP) and the World Meteorological Organi-
zation (WMO) established the Intergovernmen-
tal Panel on Climate Change (IPCC) in 1988. 
Since the first reports published in 1990, the 
IPCC has been a key source of climate informa-
tion. However, the question was not only about 
a need for climate information with scientific 
credibility, but also about political suitability. 
As Agrawala (1999) argues, the emergence 
of the IPCC owed much to the unease of the 
United States about UNEP’s growing interna-
tional influence.
1988 has been identified as a turning point 
in the global debate on climate change because 
of the unusually hot and dry summer in the 
USA (Ungar 1992). Scientific theories were 
now backed up by concrete extreme weather 
events. Importantly, the wide-scale debate was 
triggered by the testimony of Dr James Hansen 
in the US Congress. The weather anomalies in 
North America and elsewhere were reported as 
signs of global warming by the Finnish media as 
well (Kantola 1996). All in all, climate change 
emerged as one of the major environmental 
problems in Finland in the late 1980s and the 
early 1990s, but it was not yet established as 
the environmental problem (Wahlström et al. 
1996). For example, environmental historian 
and sociologist Ilmo Massa listed “carbon di-
oxide fever” as one of the key environmental 
problems in 1991, with several others including 
nuclear accidents, stratospheric ozone deple-
tion, acidifying deposition, waste, water pollu-
tion, tropical deforestation and erosion (Massa 
1998, p. 131).
Finnish climate policies can be characterised 
as passive, especially when considered against 
the relatively high level of environmental 
awareness of the people (Eurobarometer 2008, 
Kerkkänen 2010, Teräväinen 2010). The Finn-
ish debate over climate change has been strong-
ly connected with energy policy and the need 
for energy in heavy industry (Vehmas 2002, 
Kerkkänen 2010). The key elements of Finnish 
climate policies have been outlined in strate-
gic documents accepted by the government in 
2001, 2005 and 20088. In addition, the Finn-
ish adaptation strategy for climate change was 
published in 2005 (Ministry of Agriculture and 
Forestry 2005) and a foresight report including 
visions for 2050 was published in 2009 (Prime 
Minister’s Office 2009). Finnish Parliament 
adopted the UN Framework Convention on 
Climate Change in 1994. Finland joined the Eu-
ropean Union in 1995 and, according to internal 
burden sharing within the EU, Finland’s aver-
age greenhouse gas emissions in 2008–2012 
should not exceed the 1990 level. Targets set for 
2020 by the EU are more demanding, including 
a 20% reduction of emissions and an increase 
in the share of energy from renewable sources 
in final consumption to a share of 38% in 2020. 
The national foresight reports sets a target to 
reduce Finland’s greenhouse gas emissions by 
at least 80 per cent from the 1990 level by 2050 
(Prime Minister’s Office 2009)
4.2.2 Coverage of climate change in HS 
during 1990-2010
Between January 1990 and December 2010, a 
total of 8,779 news stories mentioning climate 
change or warming of climate or terms related 
to the greenhouse effect (hereafter: climate sto-
ries) appeared in the pages of HS (Figure 3). 
Generally, the news coverage was characterised 
by a relatively low level of attention to climate 
8  For further information, see: http://www.tem.fi/
index.phtml?l=en&s=2658 
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change during the early 1990s. The monthly 
average number of climate stories was 13.6 dur-
ing 1990–1996. During this period, climate is-
sues were commonly treated under the label of 
greenhouse effect with only a quarter (25.1%) 
of climate stories mentioning the term climate 
change. The monthly number of climate sto-
ries increased to 23.3 and the share of climate 
stories mentioning climate change increased to 
46.2% during 1997–2005. The monthly average 
reached 91.8 during 2006–2009 and dropped to 
60.8 during 2010. The share of climate stories 
mentioning climate change increased to 77.8% 
during the period of 2006–2010.
The interest in environmental issues was 
partly due to the 1992 UN Conference on Envi-
ronment and Development (UNCED) in Rio de 
Janeiro, Brazil. One of the main outcomes of the 
conference was the UN Framework Convention 
on Climate Change (UNFCCC) that formed the 
basis for the subsequent international climate 
policies. However, the conference concentrated 
on a variety of environmental and sustainability 
topics and the media labelled it rather generally 
as an environmental meeting. As an illustrative 
example, an editorial summarising the meeting 
with the title “Disappointments and expecta-
tions from Rio” (14 June 1992) generally talked 
about environmental issues but mentioned the 
unwillingness of the US to include concrete tar-
gets for greenhouse gas emissions at the climate 
convention as a concrete example of difficulties 
in the negotiations. Overall, the meeting did 
not show as a major peak in Finnish climate 
coverage.
A peak in climate coverage occurred in No-
vember–December 1997 due to the third Con-
ference of the Parties (COP3) of the UNFCCC 
meeting in Kyoto. After heated negotiations, 
this meeting ended up with the Kyoto protocol 
that included concrete targets for global climate 
policies. However, coverage from the Kyoto 
meeting itself was relatively low. A partial ex-
planation is that the search terms related to cli-
mate change were not present in all news items 
describing the COP3. It was identified as the 
“Kyoto climate meeting”, “Kyoto climate nego-
tiations”, “Kyoto meeting” or it was referred to 
indirectly as international climate negotiations 
(see Strandén 1998, Hagelin 1999). In order 
to assess the adequacy of the sample studied 
here, an additional search focusing on Decem-
ber 1997 was carried out of the HS archive. 
The search string “Kyoto” (Kioto) produced 
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60 hits, 52 of which were related to the Kyoto 
climate negotiations. About one-quarter (N=15) 
of these hits were not present in the sample 
studied here.
Previous research has highlighted the meet-
ing as a turning point in Finnish climate change 
policy and discourse (Tirkkonen 2000, Perimä-
ki 2002). The implications of the Kyoto pro-
tocol for the Finnish economy were discussed 
on various occasions during the late 1990s as 
shown by the peaks following the Kyoto meet-
ing. This debate was mainly connected to the 
burden sharing between European Union (EU) 
Member States and the potential implications 
of climate and energy policies for the Finnish 
economy. The EU-level targets were discussed 
from the perspective of domestic policies, as 
exemplified by the domestic news “EU coun-
tries dispute over curbing greenhouse effect” 
(17 June 1998). The country-specific target set 
for Finland was to freeze the emissions of major 
greenhouse gases at the level of 1990 for the 
period 2008–2012. Finland signed the Kyoto 
protocol in May 1998 and ratified it together 
with 14 other EU Member States in May 2002. 
Since the key issues were already settled, no 
discernible peak occurred when the Kyoto pro-
tocol entered into force on 16 February 2005. 
The issue was noted by HS (e.g. 15 February 
2005), but there was no major commentary on 
the implications of the protocol. 
Climate issues received considerable atten-
tion in October 2000, when the government’s 
climate strategy was prepared and its implica-
tions for the national economy were debated. 
While the success of the COP3 meeting re-
ceived relatively scant coverage, the failure of 
the negotiations at the COP6 meeting in The 
Hague, the Netherlands, in 2000 was more 
widely noticed. The decision of the United 
States not to participate in the Kyoto protocol 
was particularly highlighted. The November 
2000 peak of coverage was also connected to 
the application sent to the Finnish Parliament 
for permission to build the fifth nuclear reactor 
in Finland by the energy company TVO (Kerk-
känen 2010, p. 103). At the start of 2001, the 
potential costs of climate policy to the Finnish 
economy were again debated.
From 2001 to late 2003, climate coverage 
decreased. Mainly related to the COP11 meet-
ing in Montreal, coverage increased again at 
the end of 2005, followed by a temporary dip in 
early 2006. Growth in coverage continued later 
in 2006. Two major documents that gained wide 
international attention were published during 
the summer and autumn of 2006. These were 
treated very differently by HS. The release of 
the “Stern Report” on the economics of climate 
change (Stern 2007) was reported on the front 
pages and in the economy section (31 Octo-
ber 2006) in a serious tone as a well-reasoned 
warning of a respected British economist. On 
the other hand, the economy section treated the 
documentary film An Inconvenient Truth by Al 
Gore with a critical and even sarcastic tone as 
“...a kind of extended PowerPoint presentation 
that won prizes at the Cannes Film Festival.” (6 
September 2006). The HS presented Al Gore as 
the “leading preacher of global warming” and 
a columnist invited to evaluate Gore’s presen-
tation in Helsinki nicknamed Gore “Al Bore” 
because he presented a lot of graphs in his pres-
entation (6 September 2006).
2007 as a turning point
A sharp increase in coverage occurred in Janu-
ary 2007. Several reasons for this increase can 
be identified, including both social and eco-
logical factors. A lively debate related to energy 
policy was published in the Letters to the Editor 
section, as well as various other expressions 
of concern related to climate risks. Domestic 
and foreign news pages reported on research 
results, climate policies and weather anoma-
lies. Exceptionally mild winter weather gave an 
impetus to climate concern (Article II). At the 
end of January, an interview with Mr Jorma Ol-
lila, Chairman of Nokia Corporation and Royal 
Dutch Shell was published (28 January 2007). 
In this interview Mr Ollila clearly expressed 
his concern over climate change and urged for 
strong climate policies. This strong expression 
of concern coming from a widely respected 
business leader previously not involved in en-
vironmental issues was widely noted.
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The high level of coverage was sustained in 
February 2007 when the EU Heads of State 
and the government introduced what became 
known as the “20-20-20 target” (21 February 
2007). These climate and energy targets to be 
met by 2020 include a reduction in EU green-
house gas emissions of at least 20% below 1990 
levels; 20% of EU energy consumption to come 
from renewable resources; and a 20% reduction 
in primary energy use compared with projected 
levels. Coverage highlighted the risks related to 
climate change mitigation policies. The debate 
was especially fuelled by the estimation by the 
Government Institute for Economic Research 
that fulfilling the EU targets would lead to the 
loss of employment of some 60,000 Finns (20 
February 2007). 
The scientific basis of climate change projec-
tions remained unchallenged by HS. However, 
the media was criticised for exaggerations and 
misrepresentations of the risks related to climate 
change by Professor Atte Korhola, who spoke 
up against the exaggeration of risks (4 Febru-
ary 2007). Although based on another concrete 
example (see Lyytimäki 2010), this critique was 
connected to the news of the publication of the 
IPCC summary report (IPCC 2007). The front 
page headline describing the IPCC report stated 
“Report: The Finnish climate may get 9 degrees 
warmer” (3 February 2007). The article text 
maintained that the lower limit of the projected 
warming for Finland is 1.5 degrees and that the 
amount of warming is dependent on the effec-
tiveness of climate policies. The news included 
a statement by the Prime Minister Matti Van-
hanen that the “downplaying of climate change 
has to be stopped immediately”. This statement 
illustrates the sense of urgency and importance 
that was delivered through media representa-
tions during the winter and spring of 2007.
In the following months, the coverage started 
to decrease, but increased again during the fol-
lowing autumn and winter. The Nobel Peace 
Prize given to Al Gore and IPCC was widely 
noted (23 October 2007) although critical arti-
cles were also published about the decision of 
a British court regarding errors in Gore’s docu-
mentary film (12 October 2007). In Novem-
ber 2007, the COP13 meeting in Bali received 
substantial news coverage both in Finland and 
internationally (Eide et al. 2009). The main re-
sult of the negotiations in Bali was a roadmap 
paving the way to the 2009 Copenhagen meet-
ing. In February 2008 the European Commis-
sion proposed binding legislation to implement 
the 20-20-20 targets (Uusi-Rauva 2010). This 
EU energy and climate package was agreed in 
modified form by the European Parliament and 
the European Council in December 2008 and 
became law in June 2009. HS highlighted that 
the EU should not engage to unilateral actions, 
as exemplified by the editorial entitled “The EU 
must persuade others to participate in emission 
cutbacks” (24 January 2008). 
Climate coverage began to wane during 
2008. This can be partially explained by the 
global financial crisis and the economic slow-
down that began to seriously affect the Finnish 
economy and reduced public interest in envi-
ronmental issues. After the two mild winters, 
there was also more normal weather during 
winter 2008–2009, as the whole of Finland 
was covered in snow (Article II). These factors 
were presented possible explanations for the 
results of an opinion poll showing that 48% 
of Finns considered that the effects of climate 
change had been exaggerated (YLE 2010). This 
opinion poll (N=1007) was conducted in March 
2010. Another opinion poll, reported by HS on 
14 April 2010, indicated that the share of Finns 
who agree that the climate change is the great-
est environmental threat requiring rapid actions 
has dropped from about 80% to about one-third 
(Haavisto 2010). Yet another opinion poll indi-
cated that the willingness of Finns to pay for 
climate actions decreased already in 2009 (8 
October 2009). 
Another possible explanation for diminish-
ing coverage is the decrease in interest of both 
journalists and the public – climate fatigue – 
following the period of intense debate (Painter 
2010, p. 85). In addition to results from opin-
ion polls (Haavisto 2010, Kiljunen 2010, YLE 
2010), some support for this was found from 
the material. In a Letter to the Editor (21 April 
2009), one author commented on the news 
about an opinion survey showing the decline 
in the willingness of Finnish people to mitigate 
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against climate change, asserting that “people 
are getting fed up with the one-sided dooms-
day predictions. Common sense tells us that 
the warming of climate is a good thing for the 
Nordic countries.”
The most dramatic monthly decrease of cov-
erage occurred between December 2009 and 
January 2010, when the number of climate sto-
ries dropped from 144 to 67. The high level of 
coverage was mainly related to the Copenha-
gen COP15 meeting and partly to the criticism 
presented at climate scientists. As measured by 
the journalists attending, the Copenhagen meet-
ing was more popular than the Rio UNCED 
meeting in 1992 or the Kyoto COP3 climate 
meeting in 1997 (Painter 2010). The aim of 
the Copenhagen meeting was to agree on the 
global climate policies after the Kyoto protocol. 
Unusually high expectations created a sense 
of drama, increasing journalistic interest in the 
meeting. After the rather unsuccessful meeting, 
the decreasing trend of coverage continued.
Due to the so-called “Climategate” and 
“Himalayagate” episodes, criticism of climate 
science strengthened in November 2009, espe-
cially in the US and the UK (Berkhout 2010, 
Nerlich 2010, Painter 2010). However, despite 
some critique presented in the Letters to the 
Editor section in particular, coverage by HS was 
still dominated by views that were favourable 
to IPCC and other actors stressing the serious-
ness of climate change and general trustwor-
thiness of climate science. For example, when 
reporting on the forthcoming review of the 
IPCC reports, HS (12 April 2010) mentioned 
the critique only briefly and gave most space to 
the UN Secretary-General Ban Ki-moon, who 
assured us that “Let me be clear - the threat 
posed by climate change is real ... None of the 
recent accusations or disclosures by the me-
dia alters the scientific consensus on climate 
change.” It should be noted that the critique 
towards IPCC and climate science was more 
strongly presented in the web debates on the 
HS Internet site (Lyytimäki 2010).
A clear peak of climate change coverage 
occurred simultaneously in several countries 
during November and December 2009 (Painter 
2010, Boykoff and Mansfield 2011). HS cover-
age reached about the same level as January-
February 2007 and January 2008. The cold and 
snowy winter weather in Southern Finland was 
a key factor that decreased the public’s interest 
in climate issues. Only one small news item 
(16 February 2010) noted that despite the cold 
weather in Europe and eastern parts of North 
America, global weather was exceptionally 
warm in January 2010 (see NOAA 2010). The 
hot summer of 2010 was record-breaking, with 
a prolonged heatwave in July, but this was not 
explicitly connected to climate change in the 
news by HS. November and December 2010 
were unusually cold in Finland, which prob-
ably contributed to the low intensity of climate 
reporting.
Extreme weather events received surpris-
ingly little attention in terms of headlines. Only 
slightly over one per cent (N=101) of the head-
lines mentioned storms or hurricanes, droughts, 
floods, heavy rain, heatwaves, or other extreme 
weather/climate events. Floods were the most 
commonly mentioned extreme weather-related 
event, with 61 headlines explicitly mentioning 
floods, followed by 39 news items mentioning 
storms. In comparison, a search using keywords 
“flood or flooding” (tulva or tulvia) resulted in 
10,995 hits from the study period. A search with 
the keyword “heavy storm” (hirmumyrsky; a 
term used to describe all kinds of powerful 
storms as well as cyclones, hurricanes, torna-
dos and typhoons) resulted in 1,624 hits. Hence, 
it appears that the news on extreme weather 
events are typically presented without an ex-
plicit connection to climate issues.
Climate coverage across newspaper 
sections
Climate coverage in different sections of HS is 
presented in Figure 4. The main news headlines 
are presented on the third page of the HS. This 
news front page contained 2.0% of all climate 
stories. The climate coverage was scattered and 
climate issues were only rarely mentioned be-
fore 2006. The emergence of climate issues as 
a hot news topic in 2007 is shown as a clear 
peak of coverage during January–February 
2007 with 12 hits. These included the news en-
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titled “Jorma Ollila demands strict emissions 
limits” (28 January 2007) and news describ-
ing EU energy and climate policies and their 
potential implications for the Finnish economy 
(see also Uusi-Rauva 2010). A smaller peak of 
coverage occurred in December 2009, when the 
Copenhagen COP15 meeting was highlighted 
by four news front page stories. 
A section concentrating on science and en-
vironment/nature issues contained 6.1% of all 
climate stories. Between 1990 and 1997 almost 
one tenth (9.2%) of the climate articles were 
found in this section, but after 1998 the share 
dropped to 5.2%. Thus, in the 1990s in particu-
lar, climate issues featured relatively often in 
this section, which illustrates the science-driven 
origin of the climate debate. Because the share 
of climate news was already relatively high, 
there was only a modest increase in coverage 
after 2006. Furthermore, during the 2000s the 
research results were also increasingly featured 
in other sections. An example is local news en-
titled “Future brings storms, floods and bugs” 
(1 June 2007) describing various risks as de-
scribed by climate scientists and thus painting 
a rather unpleasant picture of the future climate.
About one-quarter of all the newspaper items 
dealing with climate change were commentary 
material published in the Letters to the Editor 
(16.2%) or in the editorial section (9.8%). In 
Figure 4. Coverage of climate change by newspaper section Coverage is divided according the main phases of 
the debate. Local news includes the sections: Name of the Day, News from Helsinki, and Where to Go. Lifestyle 
includes the sections: Price & Quality, Leisure, Life & Health, Housing, Home & Style, Travel, Food & Drink, Cars, 
and Sport. (Source: Article II and updated data.)
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addition to editorials by newspaper staff, arti-
cles written by external experts are published in 
the editorial section. Columns and other com-
mentaries included in the other sections are 
not included in these figures. In recent years in 
particular, the share of columns by journalists 
and other commentary material has increased 
in HS and other Finnish media (Jokinen 2008). 
Foreign news pages hold a share of 15.6% 
of all climate stories. The amount of coverage 
is more variable than in other sections, largely 
because of spikes in coverage caused by in-
ternational climate summits and other events 
related to international climate policy. In par-
ticular, the Kyoto COP3, The Hague COP6 and 
the Copenhagen COP15 meetings and the EU 
Energy and Climate package were highlighted. 
Other key themes included different weather 
anomalies and potential effects of climate 
change in distant countries. For example, HS 
foreign news pages published a special report-
age series labelled “Changing Climate” during 
the autumn of 2006, focusing on the effects of 
climate change on people and nature around 
the world. The drop in news coverage from 215 
articles in 2009 to 94 in 2010 is partly explained 
by the low coverage given to the COP16 meet-
ing in Cancún, Mexico, and a lack of other ma-
jor international policy events.
Domestic news pages featured almost as 
many climate stories (14.7% of all climate sto-
ries) as foreign pages. However, the domestic 
news also had an international dimension on 
a number of occasions, such as implications 
of EU climate policies at the national level. 
Although climate change is a global issue par 
excellence, 8.3% of the news items appeared 
in sections focusing on local issues. These sec-
tions included “News from Helsinki”, “Where 
to Go” and “Name of the Day”. The dividing 
line between these sections and lifestyle issues 
is a vague one. Sections related to lifestyle is-
sues account for 4.5% of all climate stories. 
Many of the hits under the lifestyle category 
were related to the social events such as ex-
hibitions or demonstrations related to climate 
change. The decrease in coverage over the two 
last years of the study period was especially 
steep in the lifestyle section (from 60 news 
items in 2009 to 24 in 2010), possibly indi-
cating that climate issues are not considered 
fashionable any more. On the other hand, the 
culture pages that present news items closely 
related to lifestyle issues presented a more mod-
est decrease, from 52 news items in 2009 to 37 
in 2010. Altogether, 3.2% of the climate stories 
were published in the culture pages. Sunday 
editions contain both lengthy reportages and 
shorter commentaries. The Sunday pages ac-
count for 3.0% of all climate stories.
The relatively high level of hits in TV and 
radio pages indicates that the climate issue was 
frequently presented in the broadcast media. 
6.7% of all climate stories appeared in the TV 
and radio pages. Most of these hits were short 
descriptions of TV programmes. Based on the 
material, it remains unclear as to how many 
of these programmes concentrated on climate 
issues. Furthermore, this figure also includes 
critiques of and introductions to TV and radio 
programmes and columns dealing with media 
contents.
Almost one in ten (8.2%) climate stories 
appeared in the economy section. The nego-
tiations around the Kyoto COP3 meeting were 
not intensively featured in the economy pages. 
The first clear peak in monthly coverage was in 
November 2000, caused by The Hague COP6 
meeting and the simultaneous domestic debate 
over the costs of climate policy. The economy 
pages started to feature climate issues more 
often in early 2007, in the aftermath of the in-
terview with Jorma Ollila and the Stern report.
During the 1990s, the share of hits with an 
unknown section was relatively high (5.7%) 
mostly because the information about all sec-
tions was not included into the database. The 
class “Unknown or other” as presented in Fig-
ure 4 also includes news items that appeared 
in the sections on Young People and Children, 
Crosswords or Weather. All together, these 
cover 1.7% of all climate stories. Despite the 
close connection between climate and weather, 
the weather pages did not include news mate-
rial related to climate change but concentrated 
on weather forecasts and short-term weather 
statistics.
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Mainstreaming of climate debate across 
topics
Based on the titles of the stories, over a quarter 
(27.0%) of all climate stories focused primarily 
on climate change or climate policy. Almost 
one-fifth (19.1%) of the titles concentrated on 
other environmental issues and mentioned cli-
mate issues in the main body. Energy issues 
were the main focus of less than a tenth (8.8%) 
of the titles. About a half (45.1%) of the titles 
described issues other than environmental or 
energy issues, e.g. economy, politics or lifestyle 
(Figure 5; Table 5). 
Judging from the titles, the average annual 
share of climate news items actually focusing on 
climate issues was low (23.0%) between 1990 
and 1996. Importantly, this period includes the 
economic recession in the early 1990s. The 
variation from year to year was high since this 
period included both the lowest (1992, 15.5%) 
and highest (1995, 39.2%) annual share of news 
articles focusing on climate issues. The high 
variation is partly explained by the relatively 
low total amount of news items. Environmental 
issues other than climate change were featured 
relatively often in the early 1990s, perhaps in-
dicating the lack of one single dominant envi-
ronmental issue during that time. However, one 
related key issue was the debate over nuclear 
power. This debate was intense, especially in 
1993 when Parliament voted against the per-
mit to build a fifth nuclear reactor in Finland 
(Litmanen and Kojo 2011). In the middle of 
the decade, the share of energy-related news 
was especially low. 
During the period 1995–2005, the share of 
news focusing on climate issues increased to 
one-third of all climate stories (33.8%) and 
variation between the years was lower, rang-
ing from a share of 28.2% (1999) to 38.1% 
(2001). Reporting concentrating on climate is-
sues formed a background for the subsequent 
large-scale reporting. During the post-2006 pe-
riod of heightened reporting, the share of news 
focusing on climate issues was again lower 
(25.6%), with a modest annual variation from 
21.6% (2008) to 27.8% (2007). During the last 
year of the sample, the share declined to 21.2%.
An additional explanation for these changes 
can be found from the evolution of the con-
cepts of the greenhouse effect and climate 
Figure 5. Development of the annual main focus of climate stories in HS. (Source: Articles II and III and updated 
data.)
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change (Figure 6). In the 1990s, terms related 
to “greenhouse effect” were more popular than 
the term “climate change”. The greenhouse ef-
fect was already a relatively familiar term that 
was commonly used in environmental report-
ing during the 1980s (Suhonen 1994). In the 
early 1990s, the concept of the greenhouse ef-
fect dominated the debate. During 1990–1991, 
almost two-thirds (60.8%) of all climate news 
mentioned terms related to the greenhouse ef-
fect but not the term climate change. During 
that time, the concept of climate change was 
typically connected with environmental issues. 
As the debate has evolved, the notion of climate 
change has become more widely used outside 
the environmental context. Especially in recent 
years, climate change has been mentioned rela-
tively often in stories dealing with issues other 
than climate change or the environment. Almost 
a half (48.0%) of all climate stories mentioning 
climate change focused on other, non-environ-
mental issues in 2008.
The news front page was the only section 
in which the majority (57.6%) of the climate 
stories had a headline concentrating on climate 
issues. Because the space for text is very lim-
ited, only the key message of each news item 
is presented in this section. This means that if 
climate issues are mentioned, they are often 
the main topic of the news. The second highest 
proportion (44.3%) of titles focusing on climate 
issues was found in the foreign news section. 
This was as expected, because climate issues 
are often mentioned in the headlines describing 
international climate negotiations. The share 
was also high in the science section (39.9%), 
where the results of climate research are often 
presented.
The share of news items concentrating on 
issues other environmental than climate change 
was higher in the science section (28.4%) than 
in any other section. Here the implications of 
climate change for other environmental issues 
were often dealt with. As the climate debate has 
matured, the focus has shifted from describing 
the issue towards policy implications in the sci-
ence section too. For example, a recent news 
item (14 September 2010) discussing the prepa-
rations for the new national strategy of the use 
of peatlands only mentions the warming of the 
climate and carbon emissions while focusing 
on describing various ecosystem services pro-
duced by the difficulties peatlands face in form-
ing a common understanding about their use.
Energy issues reached their highest visibility 
in the economy section (23.7%), followed by 
Figure 6. Trends of the shares of climate stories focusing on issues other than climate change. 
(Source: this research.)
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the Letters to the Editor (15.5%) and editori-
als (10.7%). It should be noted that the sam-
ple studied here covers the energy debate only 
partially. Luoma-Aho and Vos (2009) note that 
specifically as a result of the climate change 
discussion, nuclear energy was depicted as 
emission-free by Finnish newspapers in 2007. 
Other energy-related debates closely linked to 
climate change include the debate over carbon-
based energy taxes in the 1990s (Vehmas 2002) 
as well as wind power (Varho 2007) and bioen-
ergy (Kähkönen 2010) during the 2000s.
A high share of news concentrating on issues 
other than environmental or energy-related is-
sues was found in the sections related to life-
style (63.9%), culture pages (70.9%), Sunday 
pages (67.7%), and the sections related to local 
news (58.2%). The highest share (90.1%) was 
found from the news items that appeared in the 
TV and radio pages, largely because hits that 
gave only the name of the TV or radio channel 
as a title were coded to this class.
News items published as Letters to the Editor 
had a relatively even distribution between focus 
Table 5. Cross tabulation of climate stories by newspaper section and main focus. Local news includes the sections: 
Name of the Day, News from Helsinki, and Where to Go. Lifestyle includes the sections: Price & Quality, Leisure, Life & 
Health, Housing, Home & Style, Travel, Food & Drink, Cars, and Sport. (Source: This research.)
Focus of title
TotalClimate Environment Energy Other
News front page Count 99 23 17 33 172
% of Total 1.1% 0.3% 0.2% 0.4% 2.0%
Editorial Count 220 155 92 396 863
% of Total 2.5% 1.8% 10% 4.5% 9.8%
Letters to Editor Count 379 326 220 497 1 422
% of Total 4.3% 3.7% 2.5% 5.7% 16.2%
Domestic news Count 390 293 114 497 1 294
% of Total 4.4% 3.3% 1.3% 5.7% 14.7%
Foreign news Count 605 274 34 453 1 366
% of Total 6.9% 3.1% 0.4% 5.2% 15.6%
Culture Count 30 44 8 200 282
% of Total 0.3% 0.5% 0.1% 2.3% 3.2%
Sunday pages Count 31 34 19 176 260
% of Total 0.4% 0.4% 0.2% 2.0% 3.0%
Local news Count 110 156 40 426 732
% of Total 1.3% 1.8% 0.5% 4.9% 8.3%
Nature & science Count 197 152 25 161 535
% of Total 2.2% 1.7% 0.3% 1.8% 6.1%
TV, radio Count 28 25 5 529 587
% of Total 0.3% 0.3% 0.1% 6.0% 6.7%
Economy Count 197 90 171 263 721
% of Total 2.2% 1.0% 1.9% 3.0% 8.2%
Lifestyle Count 58 66 20 255 399
% of Total 0.7% 0.8% 0.2% 2.9% 4.5%
Unknown or other Count 24 39 6 77 146
% of Total 0.3% 0.4% 0.1% 0.9% 1.7%
Total Count 2 368 1 677 771 3 963 8 779
% of Total 27.0% 19.1% 8.8% 45.1% 100.0%
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on climate issues (26.7%), other environmental 
issues (22.9%), energy issues (15.5%) and other 
issues (35.0%). Most of the news items pub-
lished in the domestic news pages were focused 
on climate change (30.1%), other environmen-
tal issues (22.6%) and other issues (38.4%) 
while only 8.8% of the domestic news focused 
on energy issues. Foreign news emphasised cli-
mate issues (44.3%) over other environmental 
issues (20.1%) and other issues (33.2%).
According to Suhonen (1994), the economy 
pages of HS covered environmental issues 
relatively rarely until 1990. Four news items 
focusing on environmental issues appeared per 
month in the economy section during the 1970s, 
but the number dropped to two in the 1980s 
(Suhonen 1994, p. 91). The data from this re-
search shows that during the period 1990–2006, 
the monthly average of news items mention-
ing climate issues in the economy section was 
0.4. During 2007–2009 the average monthly 
number was 6.4 and in 2010 it dropped to 3.3. 
However, not all of these news items focused 
on climate issues. Before 2007, 37.0% of the 
climate articles appearing in the economy pag-
es focused primarily on climate issues. During 
the climate hype of 2007–2009 the share was 
27.6% and in 2010 this share was 25.6%. 
Despite the relatively high overall amount 
of coverage in recent years, the coverage di-
minished temporarily during certain months. In 
April 2005, only 13 climate stories were pub-
lished, of which only one focused on primarily 
climate issues. In August 2006, 26 stories were 
published and only four of them focused on 
climate issues. A sharp decrease also occurred 
between the periods of heightened coverage 
during the spring and summer of 2007. The 
2009 peak in coverage was preceded by the 
minimum in the August. During this month, 59 
stories mentioning climate change appeared, 
but only five of them focused on climate is-
sues. In June 2010, only two news items out 
of 42 focused on climate issues, indicating that 
climate issues still remained a part of the pres-
entations of other topics, even though they had 
largely lost their appeal as primary targets of 
news coverage.
4.2.3 Comparison of the coverage in 
Finland and other countries
The general trend of Finnish climate coverage 
largely followed the overall development of 
climate coverage in other industrialised coun-
tries, namely fluctuating coverage during the 
1990s and early 2000s, a rapid increase around 
2006 and subsequent levelling off and then a 
decrease in coverage (Boykoff 2009b, Holt 
and Barkemeyer 2010, Boykoff and Mansfield 
2011, COMPON 2011).
Data from six Dutch newspapers shows that 
the annual number of climate change articles 
was low in the early 1990s, peaked around 1996 
and decreased towards the end of the decade, 
increased to higher level around the millenni-
um and started a rapid increase between 2003 
and 2006 when the number of articles tripled 
(VROM-raad 2007). The climate coverage of 
Japan’s three major national newspapers from 
1998–2007 show a slightly decreasing trend 
at the beginning of the period (after the Kyoto 
COP3 meeting), a peak during 2001, partly re-
lated to the COP6 meeting in Bonn after the US 
withdrawal from the Kyoto protocol, and an 
increase in coverage starting from 2005 which 
accelerated in 2007 (Sampei and Aoyagi-Usui 
2009).
Climate coverage has been studied most 
widely in the United Stated and the United 
Kingdom (e.g. McComas and Shanahan 1999, 
Carvalho and Burgess 2005, Boykoff 2007, 
Jennings and Hulme 2010). In the UK, a sample 
of three national broadsheet newspapers from 
1985–2003 indicated three phases of discus-
sion (Carvalho and Burgess 2005). First, during 
1985–1990 there was first a silence over climate 
issues that changed into the political construc-
tion of risk as shown by the increased news cov-
erage. Second, during 1991–1996 the coverage 
initially declined, possibly because of editorial 
fatigue, and then increased again. Third, during 
1997–2003 the coverage over climate change 
was characterised by a new sense of urgency. 
During the peak in the early 2000s the coverage 
almost doubled from the preceding peaks.
US press coverage of climate change shows 
a similar pattern of coverage, peaking during 
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the late 1980s and early 1990s, decreased re-
porting during the mid-1990s, a peak related 
to the Kyoto COP3 meeting and an increase 
during the early 2000s (Boykoff and Boykoff 
2007). In both countries, the level of coverage 
remained relatively high during the 2000s. An 
increase began around 2006 and peak levels 
were reached during 2007. Most of the Western 
industrialised countries experienced a decrease 
in coverage in 2008, while coverage increased 
in Japan, South Korea and India (COMPON 
2011). The Copenhagen COP15 meeting in 
2009 resulted in the latest peak of coverage 
(Boykoff and Mansfield 2011).
Based on extensive newspaper data describ-
ing US, UK, French and German newspaper 
coverage on climate change (data from 1984–
2007), Grundmann and Krishnamurthy (2010) 
report that while in all countries there was con-
siderable growth in reporting after 2004, there 
was more growth in France and Germany com-
pared to the US and the UK. The Finnish case 
appears to support their conclusion that more 
articles and more text on climate change appear 
in the countries from continental Europe when 
compared to what the Anglo-American world 
(see Brossard et al. 2004).
There are only a few studies focusing on the 
developing world (e.g. Adelekan 2009, Billett 
2010). Studies focusing on non-English me-
dia coverage in developing countries are par-
ticularly rare (cf. Das et al. 2009, Gordon et 
al. 2010, Miah et al. 2011). Generally, climate 
coverage in the developing world has been rela-
tively small (Boykoff and Mansfield 2011). For 
example, an analysis of the English-language 
Indian press from 2002–2007 showed a small 
peak at the beginning of the period, a bigger 
peak between 2005 and 2006 and an accelera-
tion of coverage starting in 2007 (Billett 2010).
To summarise, climate coverage in various 
countries is affected by the same cross-national 
news topics, especially the climate negotiations 
under the UNFCCC and the IPCC reviews on 
climate science. However, there are also varia-
tions related to national contexts. A key differ-
ence compared with southern countries is that 
in Finland the peaks in climate coverage are 
partly related to the mild winter weather, rather 
than heatwaves in summertime (Article II). The 
results support earlier observations suggesting 
that the European press has in general framed 
climate change as a proven fact, while the US 
press has given quite a lot of space to scepti-
cal arguments (Grundmann 2007, Uusi-Rauva 
and Tienari 2010). Compared with the US cli-
mate coverage, the visibility of climate scep-
tics has been low in Finnish mainstream media 
(Honkonen 2010, p. 66, Lyytimäki 2012). News 
journalism still appears to reflect national pri-
orities as emphasised by Herbert J. Gans al-
ready in 1979 (Gans 2005). Exploring these 
differences remains as one of the key tasks for 
environmental communication studies.
4.3 Newspaper coverage of 
eutrophication
4.3.1 Early debate on eutrophication in 
Finland
Finnish inland waters are typically small and 
shallow, and are thus susceptible to the effects 
of human activities. There are almost 190,000 
lakes in Finland, although over 130,000 of them 
have an area of less than one hectare (Raati-
kainen and Kuusisto 1990; see also Article V). 
The low water volume makes many of the lakes 
susceptible to external loading from agricul-
ture, industry and other sources of nutrients. 
During the wintertime, the lakes are covered 
by ice, which increases the risk of oxygen de-
pletion (hypoxia) and loss of oxygen (anoxia), 
particularly in eutrophicated lakes. Lakes are 
also influenced by internal loading which can 
maintain eutrophication even after the external 
nutrient loading has reduced (Eloranta 2005). 
The semi-enclosed, shallow and cold brack-
ish-water Baltic Sea that surrounds Finland to 
the south and west is also considered to be eco-
logically highly vulnerable (HELCOM 2010). 
The sea is impacted by agriculture, industry, 
traffic and about 85 million people living within 
the drainage area of the sea. Ecological factors 
increasing the sensitivity of the sea to eutrophi-
cation include small water volume, slow re-
newal of water masses, strong stratification and 
relatively large river runoffs. In particular, the 
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shallow waters of Archipelago Sea and the Gulf 
of Finland are sensitive to eutrophication. As 
one indication of its vulnerability, the Baltic Sea 
area (excluding Russian waters) was approved 
as a Particularly Sensitive Sea Area (PSSA) by 
the International Maritime Organisation (IMO) 
in 2005. A PSSA is an area that needs special 
protection through action by the IMO because 
of its significance for recognised ecological, 
socio-economic or scientific attributes. 
International negotiations related to the pro-
tection of the Baltic Sea were initiated relatively 
early. The Helsinki Convention (Convention on 
the Protection of the Marine Environment of the 
Baltic Sea Area) was the first international envi-
ronmental agreement that made all the sources 
of pollution around an entire sea subject to a 
single convention. Finland took the initiative to 
host the negotiations since in the context of the 
Cold War, environmental issues provided a neu-
tral topic under which Finland could build an 
improved international image as an sovereign 
actor independent of the Soviet Union (Räsänen 
and Laakkonen 2007). The convention was 
signed in 1974 by the then seven countries that 
had a Baltic coastline, and it entered into force 
in 1980. The convention was renewed in 1992.
The governing body of the Helsinki Con-
vention is the Baltic Marine Environment Pro-
tection Commission – also known as Helsinki 
Commission or HELCOM. It has been a key 
organ that collects and synthesises monitoring 
data produced by other parties and compiles 
assessment reports on the state of the sea and 
activities affecting the sea (Lääne 2001).
Eutrophication of the Baltic Sea was recog-
nised as a large-scale environmental problem in 
the late 1970s (Elmgren 2001), but local level 
debate related to coastal pollution emerged 
much earlier. Already a century ago, bitter com-
plaints about the odours and unpleasant look of 
water bodies close to Finnish towns and cities 
were published in newspapers (Laakkonen et 
al. 1999). Based on coverage of the local news-
papers of the coastal city of Turku, Lahtinen 
(2005) maintains that even in the late 19th and 
early 20th century, ordinary newspaper-reading 
urban dwellers were well aware of local envi-
ronmental problems. Water pollution resulting 
from industrialisation, the growth of the towns 
and the building of water pipes and sewerage 
systems sparked public debate in other Finnish 
towns and cities, too (Laakkonen et al. 1999). 
Increasingly eutrophicated, pathogen polluted, 
murky and foul-smelling water bodies and ur-
ban shorelines covered with slime were con-
crete changes that were difficult to not to notice. 
One of the key concerns of the early debate 
was that valuable nutrients were wasted as hu-
man excrement was increasingly flushed from 
water closets to the nearby waters instead of 
the previous practice of transporting it to farm 
fields to be used as fertilizer (Laakkonen et al. 
1999). However, the water closets provided a 
better level of hygiene and they soon become a 
symbol of progress and affluence.
Despite the concrete nuisance to local peo-
ple, it was often difficult for local newspapers 
to criticise the polluting discharge originating 
from factories that were important to the local 
economy (Vepsäläinen 1999, Lahtinen 2005). 
Debates usually reflected the opinions of the 
middle-class and presented the views of well-
educated professionals and officials (Lahtinen 
2005). Partly due to political instability at the 
time, the amount of environmental coverage 
varied widely. Environmental issues often gave 
way to topics that were considered politically 
more important, especially during the social un-
rest related to the general strike of 1905 and the 
turmoil related to the declaration of independ-
ence from Russia in 1917 and the subsequent 
civil war. Early US environmental coverage 
shows a similar kind of pattern of relatively 
high but variable coverage of local level envi-
ronmental issues (Knight 2010).
As a result of the concrete ecological changes 
and local level environmental controversies, the 
need for water protection was acknowledged 
and the first water treatment plants were in-
stalled in Finnish towns in 1910 (Katko and 
Lehtonen 1999). However, the civil war, the 
economic depression of the 1930s and espe-
cially the Second World War halted the pro-
gress of environmental protection for a long 
time (Laurila and Laakkonen 2007). Develop-
ment of water protection continued in the early 
1960s with the 1962 Water Act. As required by 
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the Water Act, wide-based monitoring of waste-
water discharges and their impacts on surface 
waters was initiated. The Water Act also en-
hanced the development of environmental stud-
ies, related technology and policies. The main 
focus of water protection was first on curbing 
the oxygen depleting discharges, especially 
from forest industries. Later the focus turned 
to controlling nutrient discharges. In inland wa-
ters, phosphorus is generally the nutrient that 
limits the growth of phytoplankton (Niemi et 
al. 2004).
Both ecological and societal factors influ-
enced the timing and tone of the debate over eu-
trophication and other water pollution. Despite 
the newly established legislation, critical voices 
towards the industries causing water pollution 
strengthened in the 1960s and 1970s, (e.g. Aho 
1968, Dahlström 1969). The environmental 
measures required by legislation were largely 
ineffective and in most cases the water quality 
continued to deteriorate. Eutrophication caused 
by forest industries, other industrial plants and 
growing towns were in many cases accepted 
and tolerated as an unwanted but inevitable 
side-effect of economic progress (Massa 1994, 
Laine and Peltonen 2003). In some cases, the 
intense public critique started after the dis-
charges from industry had already been curbed 
(Konttinen 1994).
One key socio-economic development in-
fluencing the debate over water pollution and 
eutrophication in particular is the increase in the 
amount of summer residences. The growth in 
their numbers has risen rapidly since the 1960s 
and currently there are almost 500,000 summer 
cottages or other buildings used as free time 
residences in Finland. Almost 80% of these are 
located within 200 metres of water bodies (Re-
hunen 2008). Furthermore, most Finnish cities 
and towns are located on seashores or nearby 
lakes or rivers. Thus, Finns have abundant op-
portunities to detect changes in water quality, 
especially during their leisure time. 
A study based on the interviews of key 
Finnish decision-makers indicated that they 
personally notice changes in the environment 
primarily when they visit their summer cottages 
(Järvelä and Wilenius 1996, p. 125). Both the 
increased environmental awareness and the 
important role of the water environment for 
relaxation and leisure time has contributed to 
higher public expectations of water quality. For 
example, bitter criticism was directed towards a 
pulp factory that accidentally released oxygen-
consuming substances into Lake Saimaa in 
2003 (Korjonen-Kuusipuro et al. 2004). 
Agriculture in Finland has been based on 
small-scale family farms and it has been largely 
considered as a traditional and “natural” sec-
tor of society contrasted with industry which 
causes environmental problems (Wahlström 
et al. 1996). However, the increase in nutrient 
discharges due to the intensification of agricul-
ture since the 1960s, together with the decrease 
in point-source emissions from industry and 
municipalities since the 1970s, have gradu-
ally changed the interpretations. From the late 
1980s onwards, agriculture has been identified 
as the most important source of polluting nutri-
ents, but until 1987 the environmental effects of 
agriculture were a non-issue of environmental 
policy (Jokinen 2000). During the period 1988–
1994, agriculture was treated more equally as a 
polluting sector of society, and after Finland’s 
accession to the EU in 1995, the environmental 
issues surrounding agriculture have been a part 
of the economic viability of agriculture as a 
result of agri-environmental subsidies from the 
EU (Jokinen 2000).
Harmful effects of forestry, peat production 
and aquaculture on water quality have raised 
some local level media debate. The debate over 
the effects of aquaculture has been extensively 
studied in the Archipelago Sea (south-western 
Finland) (Peuhkuri 2002, Peuhkuri 2004). 
Aquaculture was publicly referred to as a key 
cause of eutrophication of the Archipelago Sea 
after a relatively long period of incubation. In 
the 1970s, only a few local inhabitants and sci-
entists paid attention to the harmful effects of 
aquaculture on water quality. The public debate 
peaked in the mid-1990s as a result of increased 
algal blooms in the Baltic, the expansion of 
aquaculture, the increased experiences of nui-
sance by people enjoying their free time, re-
search results about the state of the Baltic Sea, 
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and individual expressions of concern by key 
stakeholders (Peuhkuri 2004).
Especially from the late 1990s onwards, 
eutrophication has been recognised as a key 
environmental problem by policy makers in 
Finland. Government programmes have repeat-
edly mentioned eutrophication, and the 1999 
programme particularly highlighted the need 
to reduce nitrogen discharge to the Baltic Sea 
(Government 1999). Eutrophication was the 
key concern in the water protection targets for 
2005 issued by the Finnish Council of State as 
a Decision-in-Principle in 1998 (MoE 1998) 
and in the Water Protection Policy Outlines to 
2015 (MoE 2007). Following Finland’s acces-
sion to the EU, the national legislation has been 
largely based on EU directives. Key directives 
include the European Union Water Framework 
Directive (2000/60/EC) and the Marine Strat-
egy Framework Directive (2008/56/EC).
Recent main topics of Finnish debate con-
cerning eutrophication have been related to 
agriculture, nitrogen removal from urban 
wastewater and the treatment of wastewater in 
dispersed settlements (Pihlajamäki and Tynk-
kynen 2011). The government Onsite Waste 
Water System Decree (542/2003), setting the 
minimum reduction targets for households and 
summer cottages not connected to the waste-
water treatment network, entered into force in 
2004. Because of substantial costs, demanding 
nutrient reduction targets and rigid implementa-
tion rules, it received considerable public cri-
tique that led to alterations to the decree in 2011 
(Pihlajamäki 2011).
4.3.2 Coverage of eutrophication in HS 
between 1990-2010
During 1990–2010, a total of 2,162 news stories 
mentioning eutrophication or blue-green algae 
(hereafter: eutrophication stories) appeared. 
The coverage of eutrophication was relatively 
stable during the first half of the 1990s, except 
for the peak in July and August 1990 related 
mainly to the potential risks of blue-green al-
gae (Figure 7). Interest towards blue-green al-
gae was increased because of research results 
suggesting potential health hazards related to 
the toxins produced by some blue-green algae 
(Cyanobacteria) species. Finnish researchers 
initiated the studies on the subject in the 1980s 
and the first results were published in the early 
1990s (Sivonen 2004). Since then, risks related 
to toxins produced by cyanobacteria species 
have been frequently brought up in news cover-
age describing the algal situation. 
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Potential health hazards related to the toxins 
produced by blue-green algae are easy to con-
nect to everyday behaviour, but it remains chal-
lenging to assess the exposure to and effects of 
toxins potentially released in individual cases 
(Sivonen 2004). Consequently, the potential 
health risks remain largely unknown. For ex-
ample, news articles commonly warned people 
against swimming or using water in their daily 
activities. A Finnish speciality is the warnings 
against using water containing algae in sauna 
stoves (e.g. 18 July 2002). Small amounts of 
water thrown on the sauna stove are used to 
create steam in the sauna and potential toxins 
in the water may be inhaled as the water is va-
porised. These warnings highlight the culturally 
determined importance of water. 
The coverage has been concentrated on sum-
mertime, especially since 1997. The monthly 
average number of all news articles mention-
ing eutrophication or blue-green algae was 8.6, 
which was less than a half of the monthly aver-
age of July–August (20.5). The monthly aver-
age number of all eutrophication stories was 6.0 
during 1990–1996 and 9.9 during 1997–2010. 
The higher level of news during the latter period 
is explained by the increased news coverage in 
summertime. The monthly average number of 
news items published in July–August increased 
from 11.2 during the period 1990–1996 to 25.2 
during 1997–2010. Coverage during wintertime 
remained low throughout the study period, in-
cluding three months with no eutrophication 
news.
The share of eutrophication stories published 
during July–August reached 63.6% of the annu-
al coverage in 1997. During other years of the 
sample, the share of the July–August coverage 
from the total annual coverage varied between 
23.9%–50.5%. Other studies have indicated 
that the news related to eutrophication or wa-
ter quality is concentrated in the summertime 
(Bruun 1998, Leivonen 1999, Peuhkuri 2004, 
Lyytimäki 2006a). For example, nearly a half 
(43%) of the articles describing eutrophica-
tion published by the 20 national and regional 
Finnish newspapers in 1998 appeared in July 
(Välimäki 2000). 
The focus on the summertime can be ex-
plained by four key factors. First, the ecologi-
cal changes caused by eutrophication are easily 
observable during the summer months as the 
occurrences of blue-green algae in Finland are 
usually most abundant in July–August (Lepistö 
1999). Second, July is the typical holiday sea-
son for Finns. Thus, many Finns spend their lei-
sure time on the beaches or summer residences 
close to water bodies, and because of this, they 
have a personal interest in the algae situation. 
This also creates demand for news coverage 
about the water environment. Third, because 
July is a common holiday period in Finland, 
there is a relatively short supply of other do-
mestic news issues. Fourth, since 1998 there 
has been an increased supply of material for the 
press provided by the national algal monitoring 
and communication system (see below). Most 
of this material is published during the summer 
months (Article IV).
1997 as a turning point
During the summer of 1997, massive algal oc-
currences developed in the Gulf of Finland. 
These were highlighted by HS, as exemplified 
by the front page news (11 July 1997) entitled 
“Green algal mats swim in the Gulf of Finland”. 
Local news pages highlighted that the algal 
situation was the worst it had been for over 
a decade. However, as the interviewed beach 
user optimistically stated, “the algae are not 
disturbing us as long as the sun shines” (27 July 
1997). The occurrence of blue-green algae was 
also intensive in inland waters, although the 
main focus of the news published by HS was 
on the algal situation on the seashores near the 
Helsinki metropolitan area. 
During the study period, the annual amount 
of news items mentioning eutrophication was 
relatively stable. The number of news items var-
ied between 44 and 70, except for in 1998, when 
95 news items mentioning eutrophication were 
published. The amount of news items mention-
ing blue-green algae showed a rapid increase 
from 16 to 80 in 1997 (Figure 8). Leivonen 
(1999) has collected a time series of the news 
by HS focusing on algal situation and water 
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pollution during 1960–1999. This data is based 
on a two-week sample consisting of the last 
week of July and the second week of August. It 
shows that the number of news items focusing 
specifically on blue-green algae was between 
0–6 for all other years except for 1997 when 
the number increased to 20 (Leivonen 1999). 
The easily observable algal occurrences of 
summer 1997 and the subsequent extensive 
news coverage induced demands for detailed 
and timely public information about the algal 
situation and the risks related to swimming, 
fishing and other uses of water. For example, 
an interview with the research director of the 
Finnish Environment Institute was published 
in the domestic news pages (25 July 1997) 
and he was critically questioned about the lack 
of timely local level information on the algal 
situation. The journalist suspected that the au-
thorities were not able to adequately dissemi-
nate the information that was available from 
the databases. Regarding the algal situation in 
the sea areas, the press officers from the Finn-
ish Marine Institute responded with a Letter to 
the Editor (30 July 1997), maintaining that all 
possible efforts are carried out and information 
collected from various sources is synthesised 
and provided through a special Internet site. 
However, this information concerned mainly 
the open sea areas and they admitted that the 
authorities were not fully aware of the rapidly 
changing algal situation in coastal areas.
Partly because of the wide-based debate and 
critique, a need for additional communication 
was recognised by the authorities. In order to 
improve the situation, the national algal moni-
toring and communication system was estab-
lished in 1998 by various environmental au-
thorities (Lepistö et al. 1998). The increased 
supply of information largely explains why the 
highest annual number of eutrophication stories 
(N=170) was found from 1998. Since then, the 
general trend of coverage on blue-green algae 
has been decreasing (Figure 8). 
The algal monitoring and communication 
system has been based on collaboration be-
tween the national, regional and local level au-
thorities, national research organisations and 
individual citizens voluntarily participating in 
information collection. Information on the al-
gal situation has been delivered through press 
releases and maps depicting the algal situation. 
Furthermore, information has been provided via 
interviews, brochures, reports and books. For 
example, a guidebook answering one hundred 
common questions related to the algae was 
Figure 8. Development of share of news items mentioning eutrophication or blue-green algae in HS. Note: the 
news on eutrophication may also mention blue-green algae. A maximum of 165 such news items exist. 
(Source: modified from Article V.)
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published in 1999 (Rissanen 1999). A special 
telephone service focusing on inland waters and 
coastal areas was initiated. On average, about 
350 telephone calls to the freshwater telephone 
service have been received per year, but dur-
ing the hot and dry summer of 2002 over 670 
calls were received (Rapala et al. 2005). The 
importance of Internet has increased and nowa-
days web pages can be considered as the main 
channel of dissemination. A special web portal 
concentrating on the Baltic Sea was established 
in 2002. It was first coordinated by the Finnish 
Marine Institute and then by the Finnish Envi-
ronment Institute after the merging of these two 
institutions in 2009.9 The information pages on 
the algal situation regarding inland waters have 
been coordinated by the Finnish Environment 
Institute.10 
The need for a national communication sys-
tem was discussed back in 1990, when domes-
tic news pages published an interview with a 
researcher who suggested that the authorities 
should inform people about the algal situation 
just like people are informed about high pollen 
concentrations (5 November 1990). However, 
after the communication system was estab-
lished, another researcher initiated the discus-
sion by suggesting that providing information 
focusing too much on algal occurrences creates 
inaction and shifts attention and resources from 
remedial activities (4 August 2002). 
Massive algal occurrences largely explain 
the high level of coverage during the summer 
of 2002. As the domestic news pages published 
on 5 September summarises, the algal situation 
in 2002 was the worst since 1997. However, the 
headline of the news erroneously stated that 
2002 was “the worst summer for blue-green al-
gae since 1977”. No correction to this headline 
was published, indicating how easily incorrect 
impressions about past states of ecological sys-
tems can be created. 
The level of news coverage was relatively 
high in the summer of 2003 when, despite the 
warmer than average weather, algal occurrenc-
es remained moderate. The situation resembled 
that of summer 1998 when the massive algal 
9  See: http://www.itameriportaali.fi/
10  See: http://www.environment.fi/algalsituation
blooms of the preceding summer were well re-
membered and the public anticipated another 
summer of intensive algal occurrences, as ex-
emplified by the news headline “A fierce algal 
summer predicted by nutrient amounts” (6 June 
1998).
The news made a strong connection be-
tween the algal occurrences and sunny and 
warm weather (Article IV). Typical headlines 
described how sunny weather increases the 
amount blue-green algae. The sunny weather 
was presented both as a risk factor increasing 
the likelihood of algal occurrences in the near 
future and as an ecological factor that caused 
the current ecological change. Typical exam-
ples of the former are front page news stat-
ing that “Heat wave drastically increased the 
amount of blue-green algae” (16 July 2003) or 
“Heat wave drastically increased the amount of 
blue-green algae in sea and inland waters” (9 
August 2007). A typical example of the latter 
is domestic news from autumn 1998 proposing 
that “Sunny weather may increase blue-green 
algae in the Gulf of Finland” (4 September 
1998). At a more general level, algal nuisances 
were connected with summertime, as lamented 
by the local news in 1998: “Blue-green algae 
will emerge again as a summertime nuisance” 
(27 May 1998), or domestic news ten years later 
“The summer will bring moderate amounts of 
blue-green algae” (3 June 2008).
In addition, the windless weather was pre-
sented as a factor increasing the probability of 
algal blooms, as stated in the domestic news 
section (10 August 1998) “Blue-green algae 
problem can evolve in the sea when the weath-
er calms down”. A combination of sunny and 
windless weather was presented as especially 
risky, even outside the warm summer months. A 
domestic news article published in spring 1998 
stated that “Calm and warm weather lifted algal 
mats to the surface” (1 May 1998). The expert 
interviewed in this news assured readers that 
the question was not about blue-green algae 
occurrences but normal spring bloom of other 
algae species.
On the other hand, cold and windy weather 
was presented as a reason for the lack of algal 
blooms and a key factor contributing to the dis-
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solution of algal occurrences (Article V). For 
example, domestic news from summer 2002 
included headlines like “Unstable weather has 
forestalled the formation of algal mats” (5 July 
2002) and “Wind has dissolved biggest algal 
mats” (20 July 2002). 
In reality, calm, warm weather alone is 
not sufficient to induce massive algal blooms 
(Lepistö 1999). Finland’s hot summer of 2010 
was record-breaking, but the algal situation in 
sea areas remained average while the situation 
in inland waters remained better than average. 
Local news warned at the start of the summer 
that the “Risk of blue-green algae is considera-
ble this summer” (6 June 2010). Later the news 
stated that “Hot weather increases the amount 
of blue-green algae in surface waters” (12 July 
2010). However, the year could be summed up 
(23 October 2010) with a positive conclusion: 
“Water remained clean for swimmers in Hel-
sinki last summer”. 
Coverage of eutrophication across 
newspaper sections
Eutrophication is predominantly represent-
ed as a domestic issue since 41.0% of news 
items were published in the domestic section 
and 24.9% in the local news section (Figure 
9). Both the local and domestic news faced a 
rapid increase during 1996–1998. Local news 
reached its peak in 1998 (59 news items) after 
which the coverage decreased. Coverage on the 
domestic news page remained at a high level 
and reached its peak in 2002 (76 news items). 
Foreign news pages addressed eutrophication 
only rarely (1.2% of all eutrophication news). 
This was largely because the state of the Baltic 
Sea was addressed under local or national level 
news. For example, the Russian city of St. Pe-
tersburg, located at the eastern tip of the Gulf of 
Finland, was mentioned in 20 news headlines 
but none of these articles appeared in the for-
eign news section. Sixteen of these news items 
appeared as domestic news, including one front 
page news article, and two as local news. The 
section of one news item remained unknown 
and one appeared as an editorial.
Figure 9. Coverage of news on eutrophication by newspaper sections. Coverage is divided according to the main 
phases of the debate. Local news includes the sections Name of the Day, News from Helsinki, and Where to Go. 
Lifestyle includes sections: Price & Quality, Leisure, Life & Health, Housing, Home & Style, Travel, Food & Drink, 
Cars, and Sport. (Source: modified from Article V.) 
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The distribution of news articles published in 
the science/nature pages remained at a relative-
ly constant level (3–10 news items annually) 
throughout the study period. In total, 5.6% of 
all eutrophication news articles were published 
in the science section. Research results related 
to blue-green algae were the most prominent 
single topic of the science pages. Cyanobacte-
ria species were framed as a source of health 
risk but also as a fascinating and resilient life 
form that has survived for billions of years: 
“Blue-green algae could grow on the Moon” 
(18 March 2008).
Letters to the editor held a share of 8.3% 
of all news and the annual number of opinion 
pieces fluctuated between 1 and 21. The most 
intense debate occurred during 2007–2008, 
largely related to the criticism directed to the 
implementation of Onsite Waste Water System 
Decree, requiring purification of wastewater in 
settlements outside the sewage network. How-
ever, a major share of this debate remained out-
side the sample. A search from 2007–2008 with 
keyword “waste water decree” (jätevesiasetus) 
found nine news items related to eutrophica-
tion, which can be considered a low number 
(cf. Pihlajamäki 2011). Only one of these news 
items was included in the sample studies here.
Critique was presented particularly because 
expensive investments were required from 
households, although the share of dispersed 
settlements of all discharges is small (see Pihla-
jamäki 2011). Criticism was expected since 
new regulations framed the owners and users 
of summer residences as polluters. Some Let-
ters to the Editor maintained that people living 
in the areas of scattered settlements are used as 
scapegoats (e.g. 8 May 2008). Debate over dis-
persed settlements shifted attention away from 
agriculture, which remains the biggest anthro-
pogenic source of nutrient discharge (Putkuri 
et al. 2009) or from municipal waste treatment 
that may provide more cost-efficient means of 
reducing nitrogen discharge. The low number 
of eutrophication stories in the economy section 
is noteworthy.
The highest number of front page news arti-
cles was found in 1997, when ten such articles 
appeared. Most of these news items were re-
lated to the intensive occurrences of blue-green 
algae. Seven front page news articles related to 
eutrophication were published both in 2002 and 
2008. In 2002, the algal situation of the shores 
of the Gulf of Finland and especially around 
the swimming beaches of Helsinki dominated 
the front page news. In 2008, the majority of 
front page news related to eutrophication dealt 
with the Baltic Sea. Topics included projections 
of the algal situation for the coming summer, 
current ecological state and future of the sea, 
public opinion about the state of the Baltic Sea, 
and policy measures related to emission targets.
Figure 10. Coverage of news on eutrophication by main topic. (Source: modified from Article V.)
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Mainstreaming of eutrophication debate 
across topics
The shares of the news focusing on eutrophica-
tion, other environmental issues and non-en-
vironmental issues remained relatively stable. 
Eutrophication was typically represented as an 
environmental issue not connected to other is-
sues. However, 1997 was the only year when 
over a half (55.0%) of the news items mention-
ing eutrophication or blue-green algae concen-
trated specifically on eutrophication (Figure 10, 
Table 6). The smallest share of news focusing 
on eutrophication (27.7%) was found in 1993 
and 2008. On average, 39.9% of the stories fo-
cused specifically on eutrophication.
A slightly higher share of the news (41.7%) 
focused on some other environmental issue or 
discussed eutrophication under general notions 
of the state of the water, emissions into water, 
water pollution, or equivalent. The largest share 
(65.1%) of news focusing on other environmen-
Table 6. Cross tabulation of climate stories by newspaper section and main focus. Local news includes the sections: 
Name of the Day, News from Helsinki, and Where to Go. Lifestyle includes the sections: Price & Quality, Leisure, Life & 
Health, Housing, Home & Style, Travel, Food & Drink, Cars, and Sport. (Source: this research.)
Focus of title
TotalEutrophication
Other 
environmental issue Other issue
News front page Count 46 26 3 75
% of Total 2.1% 1.2% 0.1% 3.5%
Editorial Count 27 70 21 118
% of Total 1.2% 3.2% 1.0% 5.5%
Letters to Editor Count 32 114 34 180
% of Total 1.5% 5.3% 1.6% 8.3%
Domestic news Count 456 339 91 886
% of Total 21.1% 15.7% 4.2% 41.0%
Foreign news Count 6 20 1 27
% of Total 0.3% 0.9% 0.0% 1.2%
Culture Count 2 4 8 14
% of Total 0.1% 0.2% 0.4% 0.6%
Sunday pages Count 3 11 19 33
% of Total 0.1% 0.5% 0.9% 1.5%
Local news Count 219 213 106 538
% of Total 10.1% 9.9% 4.9% 24.9%
Nature & science Count 49 44 28 121
% of Total 2.3% 2.0% 1.3% 5.6%
TV, radio Count 3 1 38 42
% of Total 0.1% 0.0% 1.8% 1.9%
Economy Count 1 9 4 14
% of Total 0.0% 0.4% 0.2% 0.6%
Lifestyle Count 11 30 34 75
% of Total 0.5% 1.4% 1.6% 3.5%
Unknown or other Count 8 21 10 39
% of Total 0.4% 1.0% 0.5% 1.8%
Total Count 863 902 397 2 162
% of Total 39.9% 41.7% 18.4% 100.0%
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tal issues was from 1993. This was not caused 
by any single news topic but several reports 
related to water quality or discharge and other 
environmental issues. The share was at its low-
est in 1997 when about a quarter (26.4%) of the 
eutrophication news focused on other environ-
mental issues. The number of these news items 
dropped from 60 to 33 during 2008–2009. The 
heightened climate debate of the late 2000s was 
reflected only with few individual news titles 
such as “Climate change threatens the Baltic 
Sea” (16 May 2007). 
Less than a fifth (18.4%) of all news items 
mentioned eutrophication or blue-green algae 
but focused on issues other than environmental 
ones. The share of these varied between 7.2% 
in 1993 and 28.3% in 1999. The topics varied, 
including issues such as fishing, agriculture, 
land use and planning, research and recreation.
4.3.3 Comparison of the coverage in 
Finland and other countries
Only a few studies focusing on media coverage 
of eutrophication can be found from internation-
al (English-language) literature. Jönsson (2011) 
presents an analysis of media representations of 
environmental risks related to the Baltic Sea. 
The analysis is based on the data from a Swed-
ish broadsheet newspaper Dagens Nyheter from 
1992–2009. According to the results, the Baltic 
Sea was more visible in the news in the 1990s 
than in the 2000s. This is partially explained by 
political initiatives concerning the Baltic Sea 
environment, such as a new HELCOM conven-
tion (1992), and the Baltic 21 initiative (1996). 
The Baltic Sea was commonly framed as an area 
suffering from environmental problems since 
generally between 25% and 35% of the news 
articles concerning the Baltic Sea addressed 
environmental issues in some way. Although 
many newspaper articles acknowledged several 
environmental risks, eutrophication received the 
most attention and was considered to be the big-
gest threat. Eutrophication was not framed in 
terms of uncertainty concerning risks and con-
sequences, but rather in terms of main causes. 
Agriculture and its use of phosphorus and nitro-
gen was presented as the main cause of harmful 
changes and political restrictions on agriculture 
were presented as a key solution (Jönsson 2011).
Eutrophication of the Baltic Sea has been 
one key topic of the environmental coverage in 
Finland and Sweden but the situation in other 
countries surrounding the Baltic Sea may be 
very different. Environmental coverage in the 
Lithuanian press has been studied in a Master’s 
thesis focusing on one national and one regional 
newspaper from the period of six months (Jan-
uary–June 2000) (Maceviciute 2000). During 
that period, eutrophication was not mentioned, 
even though almost a fifth of the environmen-
tal coverage of the national newspaper dealt 
with water pollution. A relatively high share of 
environmental news related to oil spills in the 
Baltic Sea. The main focus of the Lithuanian 
press was on local issues such as wastewater 
releases, while large-scale effects of this pollu-
tion were not dealt with.
4.4 Comparison of 
eutrophication and climate 
change coverage
The rapid increase in the coverage of climate 
issues since 2006 was an extraordinary event, 
but the annual share of climate stories still re-
mained less than two per cent of all news cover-
age (Figure 11). The annual share of news items 
focusing on climate change remained less than 
0.5% of all news. Only one per cent of all news 
mentioned climate issues during 2010.
The monthly share of climate news of all 
news reached 2.0% in January 2007 and 2.4% 
in February 2007. During the Copenhagen 
COP15 meeting, the share increased to 2.4% in 
November 2009 and 2.5% in December 2009. 
Partly due to the mild winter, the monthly share 
was also high in December 2007 (2.5%) and 
February 2008 (2.3%).
The international climate meetings showed 
up as distinctive peaks. The greatest shares of 
news specifically focusing on climate issues 
were found from November 2009 (1.0%) and 
December 2009 (0.9%), at the time of the Co-
penhagen COP15 meeting. The peaks of two 
preceding winters were lower. The share of 
0.8% was reached during February 2007 and 
54  Lyytimäki Monographs of the Boreal Environment Research No. 42
December 2007. The peaks related to the Kyoto 
COP3 meeting December 1997 (0.4%) and The 
Hague meeting November 2000 (0.6%) also 
gained relatively high shares of all news.
Eutrophication news as a share of all news re-
mained relatively low, reaching a peak of 0.2% 
in 1998. The shares calculated on a monthly 
basis were considerably higher, due to the con-
centration of coverage in the summertime. The 
highest monthly share of eutrophication news 
of all news (0.7%) was reached in July 2003, 
when the hot and sunny summer weather trig-
gered abundant algal occurrences. Almost the 
same level of eutrophication news (0.6%) was 
reached in July 1997, July 1998, August 2002 
and July 2005.
The annual share of news items focusing 
specifically on eutrophication remained below 
0.1% of all news, reaching 0.09% in 1998 and 
0.08% in 2002. These news articles were con-
centrated on the summer months, following the 
pattern of all news mentioning eutrophication 
or blue-green algae. The highest monthly share 
(0.4%) was reached in July 2005, followed by 
July 2003 (0.4%), August 2002 (0.4%), July 
1997 (0.4%) and July 1998 (0.3%). 
Even though the overall number of climate 
news surpassed the number of eutrophication 
news during the whole study period, articles 
focusing specifically on eutrophication were 
published almost as often as news focusing 
specifically on climate issues throughout most 
of the 1990s. However, the amount of stories 
mentioning climate issues as a part of other 
topics was higher throughout the study period. 
The wider treatment of climate issues probably 
paved the way to the high amount and wide 
scope of coverage during the last years of the 
sample.
The results indicate that climate change has 
been represented by HS as an issue widely con-
nected to other issues, while eutrophication 
has been represented more in isolation from 
other issues (Figure 12). Eutrophication was 
only rarely addressed in the culture pages or 
the economy pages and it was not seen as an 
international issue to be dealt with in foreign 
news. Especially regarding the Baltic Sea, eu-
trophication reporting tends to localise a cross-
national issue. Climate reporting, on the other 
hand, has brought a global level change into 
local contexts. 
In their study focusing on the role of science 
in Finnish Baltic Sea eutrophication govern-
ance, Pihlajamäki and Tynkkynen (2011, p. 
194) briefly note that “a rising topic of discus-
sion, although not yet highly popularised, is the 
impact of climate change on eutrophication.” 
The data here supports this notion, although the 
data allows systematic analysis only at a level 
Figure 11. The annual share of climate and eutrophication news from all news items in HS. Note: the figure un-
derestimates the share, especially in early 1990 because duplicates remain included in the data describing the total 
amount of all news. (Source: this research.)
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of headlines. However, somewhat surprisingly, 
headlines for eutrophication stories only rarely 
made an explicit connection between climate 
change and heatwaves causing algal blooms. 
Only nine of the headlines for eutrophication 
stories mention climate change or the green-
house effect. Climate news includes eight head-
lines that mention eutrophication or blue-green 
algae. Since the titles usually focus on only a 
few issues, these numbers greatly underesti-
mate the interactions that are built between 
these issues by the news texts. For example, an 
article entitled “The state of water courses is 
slowly improving” (17 September 2007) pre-
sented climate change as a risk factor threaten-
ing the positive development of water quality.
Importantly, an indirect and partly implicit 
connection between these issues was created 
by the eutrophication news that represented the 
sunny and warm summer weather as an ecologi-
cal factor regulating algal blooms. So far, warm 
summer weathers have been typically presented 
in connection with leisure time and relaxation. 
Due to the relatively cold climate conditions 
Figure 12. A comparison of the coverage by section of the paper Local news includes the sections: Name of the 
Day, News from Helsinki, and Where to Go. Lifestyle includes the sections: Price & Quality, Leisure, Life & Health, 
Housing, Home & Style, Travel, Food & Drink, Cars, and Sport. (Source: this research.)
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in Finland, summer heatwaves have been gen-
erally welcomed and algal blooms have been 
perceived as a nuisance prohibiting the use of 
water during comfortably warm periods. If Fin-
land is to be increasingly faced with unpleas-
antly warm summer weather (Jylhä et al. 2004), 
this framing is likely to shift towards a framing 
of warm weather an environmental problem.
5 Discussion: reaching behind 
the headlines
This chapter discusses the key factors influ-
encing newspaper coverage of climate change 
and eutrophication and re-evaluates the mod-
els aimed to explain the development of the 
coverage. Finally, potential avenues for further 
research are scoped.
5.1 Factors explaining the 
changes of the coverage
The results show how the amount of press 
coverage describing individual environmental 
problems fluctuates, especially in the short-
term. No single dominant factor capable of ex-
plaining the evolution of newspaper coverage 
of environmental issues was found. Instead, 
the coverage of eutrophication and climate 
change has been influenced by several factors 
with varying importance between the cases and 
points in time.
Generally, the results confirm that the amount 
of environmental coverage is not principally de-
termined by the anthropogenic driving forces of 
environmental changes. The level of emissions 
of carbon dioxide or other greenhouse gases 
appears to have only minor – if any – influ-
ence on climate reporting (Article II). Likewise, 
the amount of news coverage of eutrophication 
does not follow the level of nutrient discharges. 
The debate over eutrophication was intensive at 
the end of the 1990s, although the discharges 
from industry and other major point-sources 
continued to decrease (Kauppila et al. 2004, 
Niemi et al. 2004, Putkuri et al. 2009). Gener-
ally, the water quality near cities and industrial 
plants had already improved before 1990 and 
during the 1990s the amount of blue-green algae 
decreased, especially in the most eutrophicated 
lakes (Lepistö 1999, Niemi et al. 2004), but the 
amount of algal occurrences increased in sea ar-
eas near the coast (Kauppila et al. 2004). Thus, 
many of the ecological impacts of eutrophica-
tion had already passed when the intense debate 
was initiated during the late 1990s.
Ecological changes appear to have more in-
fluence on the coverage, but this influence is 
also partial and affected by several confounding 
factors. Variability of the state of the environ-
ment across time and space are important fac-
tors. During the late 1990s, eutrophication was 
highlighted as a key environmental problem, 
partly because of concrete ecological impacts 
resulting from decades of nutrient discharges 
into sensitive ecosystems (Articles I and IV). 
The weather conditions, especially in the sum-
mer of 1997, allowed exceptionally abundant 
algal occurrences. Eutrophication was high-
lighted by the press that summer, but the cov-
erage also remained high during subsequent 
summers, sometimes even when the algal oc-
currences were below the long-term average 
levels. 
Public interest towards eutrophication was 
amplified due to several factors. Social fac-
tors included the increased free time habitation 
along seashores and close to lakes, which in-
creased public interest in water quality, together 
with increasing environmental awareness. The 
reduced economic importance of sectors caus-
ing water pollution gave more opportunities for 
presenting public critique towards the polluting 
sectors. Research results related to the risks of 
toxic blue-green algae occurrences were high-
lighted by the media representations. 
Environmental problems related to the eu-
trophication of inland waters and seashores 
have been covered by the Finnish press for a 
long time when compared with coverage of cli-
mate change. This can be partly explained by 
the combination of ecological factors related to 
these environmental problems and the econom-
ic and social development patterns in Finland. 
Eutrophication is predominantly a local level 
environmental problem characterised by easily 
observable ecological changes caused by the 
anthropogenic nutrient discharges to vulnerable 
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ecosystems (Articles I and IV). Human impacts 
such as nuisances to beach users or decreases 
in property values because of algal occurrences 
can be connected in a straightforward manner to 
the ecological changes and nutrient discharges. 
Climate change, on the other hand, is a global 
level environmental problem that has to be 
characterised by science before it can enter into 
public debate (Weart 2008). Concrete weather 
events can be a substantial part of the media 
coverage of climate change, but only after the 
initial science-based problem definition identi-
fying key causal relationships has been set out.
Overall, the press coverage of eutrophication 
news has centred on ecological events rather 
than on the long-term eutrophication process, 
while the coverage of climate change has high-
lighted social events related to international cli-
mate policies. Climate news highlighted con-
nections to international and EU-level policy 
processes, while the eutrophication news fo-
cused primarily on the state of the environment 
at a local level.
It’s about weather
Weather conditions are an important part of both 
eutrophication and climate debate in Finland, 
but in different ways. The results show the im-
portance of winter weather for climate report-
ing (Article II) and the importance of summer 
weather for eutrophication reporting (Article 
IV). Weather anomalies have been intensively 
dealt with in climate news by the press in vari-
ous countries, even though establishing a causal 
link between certain weather anomalies and 
climate change is difficult, and potential risks 
primarily determined by socio-economic fac-
tors (IPCC 2011). Various weather anomalies 
that are often connected with climate change 
include forest fires and heatwaves in Southern 
Europe, droughts in Australia, hurricanes in the 
US and melting glaciers in mountainous regions 
(Ashlin and Ladle 2007, O’Donnell and Rice 
2008, Masco 2010). In Finland, the visibility 
of extreme weather events in climate coverage 
appears to be limited. Overall, it appears that 
the weather anomalies are represented by the 
Finnish media as natural phenomena rather than 
as a consequence of climate change.
Weather conditions are an important part of 
the news coverage of eutrophication as well. 
Weather conditions partially explain the annual 
patterns of the climate and eutrophication news. 
The coverage of eutrophication is concentrated 
in July–August, mainly because of the com-
bined effect of ecological factors, i.e. occur-
rences of blue-green algae, and social factors, 
i.e. the supply of news material by national al-
gal monitoring and communication system (Ar-
ticles IV and V). Sunny and windless weather is 
commonly presented as the reason for the algal 
occurrences by the press. This connection is 
also emphasised in the press releases published 
by the national algal monitoring and commu-
nication programme (Lyytimäki 2006a; Article 
IV). If weather is presented as the key factor 
regulating the occurrences of algal nuisances, 
nutrient discharges are easily left with little at-
tention. This can be understood as a case of 
innocent omission of knowledge (Article VI). 
A misleading impression may be created by 
the press reporting that certain ecological con-
ditions are either a cause or a result of the envi-
ronmental change. The high reporting activity 
of climate change during mild winters is likely 
to create an impression that the current weather 
conditions are a result of anthropogenic climate 
change, even though the current weather pat-
terns are likely to be influenced both by natural 
variability and anthropogenic climate change. 
On the other hand, eutrophication reporting 
making an explicit connection between hot 
summer weather and algal blooming is likely 
to create an impression of the eutrophication 
process being caused by weather conditions, 
even though the key driving forces of eutrophi-
cation are the long-term nutrient outputs from 
human activities.
It’s about time
Both eutrophication and climate change are en-
vironmental problems caused by driving forces 
and pressures working within different time-
scales. In such situations, the press seems to 
be largely unable to highlight a problem until 
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evidence appears in the form of a symptom that 
is easy to dramatize (Article IV). Both issues 
are also characterised by periods of ecological 
latencies, with the impacts of causes working 
invisibly until they materialise as effects. Fur-
thermore, the effects of corrective measures are 
often delayed and they may induce unintended 
effects, both positive and negative.
The algal occurrences are relatively easy 
to detect without any technical measurement 
tools. However, processes that lead to abundant 
algal occurrences may have thresholds under 
which the changes are not easily observed (Ar-
ticle I). Nutrient discharges can continue for 
decades without any easily observable changes 
in water quality. These delays easily remain 
unnoticed in the press coverage focusing on 
the present situation or the near past or future 
events (Article IV).
In addition, climate coverage tends to omit 
long-term effects by focusing mainly on the 
near term implications and potential effects. If 
compared with eutrophication, the time lags 
related to climate change are generally consid-
erably longer. Many of the ecological changes 
related to climate change unfold during time-
scales measuring from centuries to millennia. 
Therefore, despite the high volume of outputs 
of greenhouse gases into the atmosphere since 
the Second World War, most of the ecological 
changes are yet to be seen, and they also hold a 
risk of crossing unwanted ecological thresholds 
that accelerate the changes (Lenton et al. 2008).
The long temporal and wide geographical 
scale of change makes the climate debate fun-
damentally dependent on scientific theories, 
analyses and projections. This also challenges 
scientists to present the findings describing 
changes that transpire over hundreds or thou-
sands of years in a way that can be addressed 
by the media focusing predominantly on current 
concerns.
It’s about sources
The activity of news sources is one key factor 
determining the ups and downs of environmen-
tal coverage (Suhonen 1994, Hannigan 2006). 
A recent study suggested that over a fifth of all 
news material published by HS is based solely 
or mainly on press releases or other PR-material 
(Juntunen 2011). The role of communication 
by the authorities differed substantially across 
the cases analysed here. Regarding the case 
of eutrophication in particular, the role of in-
formation provided by the environmental au-
thorities proved to be the key factor (Article 
IV, Lyytimäki 2006a). The permanent national 
algal monitoring and communication system 
has served as a key news source for eutrophi-
cation news in Finland for over a decade. No 
such dominant national level news source ex-
ists for climate news. During the study period, 
there were EU-level and national campaigns 
aimed at increasing public awareness of cli-
mate change. The direct impact of the Finnish 
Climate Change Communication Programme 
(FCCCP 2011) on climate coverage in HS was 
negligible, since no headlines mentioning the 
programme were found. Likewise, the direct 
visibility of the climate communication cam-
paign organised by the European Union was 
low, although the campaign was noticed by HS 
(6 July 2006).
Sources for climate reporting are more vari-
able, including national and international re-
search, and global, EU-level and national policy 
processes. The climate coverage highlighted the 
importance of cross-national political processes 
that are coupled with national level processes, 
whereas a cross-national policy perspective was 
largely missing from the eutrophication news. 
The press occasionally pointed out the impor-
tance of emissions from Russia, especially St. 
Petersburg, in terms of the eutrophication of 
the Gulf of Finland, but this information was 
presented in a context of ecological changes 
rather than in the context of policy processes 
aimed to mitigate the problem.
The IPCC has often been mentioned as the 
key actor in the climate change debate (Agrawa-
la 1999, Weart 2008). The direct visibility of 
the IPCC in the Finnish press is relatively low 
and restricted mainly to the assessment reports 
published every four or five years. However, the 
IPCC has considerable indirect influence on the 
press news. The results indicate, for example, 
that the IPCC-based general level consensus 
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on climate change has been widely accepted 
by the Finnish mainstream media. International 
climate research served as an important source 
of information for climate news, whereas eu-
trophication news highlighted national research 
and monitoring results. HELCOM has provided 
cross-national information from the Baltic Sea 
area, but this regional level perspective was 
narrowed and represented largely through the 
national and local perspective that dominates 
the press representations of eutrophication.
It’s about the economy
The recent decline in climate coverage can be 
understood as a “climate fatigue” caused by 
several intertwined factors creating positive 
feedback loops. As the media coverage of cli-
mate issues dwindled and the two snowy win-
ters suggested no warming, citizens probably 
felt it was easy to forget about global climate 
change. Importantly, the economic crisis was 
perceived as a more serious and immediate 
problem. Furthermore, compared to the preced-
ing period of climate hype, scepticism towards 
climate science was presented more publicly, 
even though scepticism remained relatively 
rare in mainstream media. Instead of climate 
science, the critique was directed mainly at 
certain measures of climate policies that were 
considered too costly or inefficient, such as the 
use of biofuels as a way of abating greenhouse 
gas emissions.
Overall, the post-2009 situation of climate 
debate bears some resemblance to the situation 
of the environmental debate in the early 1990s. 
Then, Finland was hit by a severe economic 
depression, which decreased the interest in en-
vironmental issues. Väliverronen (1997) sug-
gested that environmental problems lost much 
of their symbolic power and ability to speak 
to the people as they were seen as everyday 
phenomena in the early 1990s. The relatively 
wide media attention created an impression that 
environmental problems were taken into ac-
count by almost everyone, which decreased the 
motivation to act and make personal sacrifices.
Public criticism was also presented against 
the measures directed to combat eutrophication. 
During the last few years, residents of sparsely 
habituated areas in particular have opposed the 
costs caused by the implementation of the gov-
ernment’s Onsite Waste Water System Decree 
(Pihlajamäki 2011). This critique was directed 
mainly at the implementation of the decree 
that was widely considered unfair and expen-
sive. However, as indicated by the recent news 
coverage, eutrophication remained a widely 
acknowledged environmental problem and 
the need for measures to mitigate it remained 
widely accepted at a general level. 
5.2 The models explaining 
dynamics of the environmental 
coverage
The results of this study support the initial sug-
gestion (see Chapter 2.2) that no single model 
is able to take into account all relevant factors 
influencing the environmental coverage, while 
at the same being coherent and parsimonious 
enough to be used as an analytical research 
tool. Instead of aiming for one universal model, 
various models taking into account different 
factors should be used simultaneously in order 
to acquire as realistic an interpretation of the 
complex functioning of the socio-ecological 
system as possible.
The results only partially support the Issue-
Attention Model (IAM), suggesting a devel-
opment of phases of media coverage for an 
environmental issue (Downs 1972). Instead 
of such phases, the coverage of eutrophication 
indicated continuous annual oscillation. On a 
decadal scale, the coverage of climate change 
showed a pattern that could be interpreted as 
following the phases of IAM, namely a rela-
tively long pre-problem stage, alarmed public 
discovery and subsequent realisation of costs 
and decline of coverage. However, the monthly 
data showed a more variable fluctuation. Fur-
thermore, at the start of the study period (in 
the early 1990s) both climate issues and eu-
trophication had already been discussed by the 
Finnish press (Suhonen 1994). 
The IAM was developed and introduced 
during the early days of modern environmen-
tal concern, and it predominantly focused on 
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the emergence of issues. Hence, it appears that 
it is better suited to describe novel environ-
mental issues when they first emerge into the 
public arena. It has less explanatory power to 
describe the continuous dynamics of issues that 
re-emerge after a period of relative absence (cf. 
Article VI).
The Public Arenas Model (PAM) focusing on 
the competition between actors pursuing differ-
ent agendas (Hilgartner and Bosk 1988) does 
not adequately explain the dynamics between 
environmental issues such as eutrophication 
and climate change. Rather than competing for 
social attention, these environmental issues are 
mutually reinforcing. This is partially explained 
by the Finnish context, where the peaks of cli-
mate coverage have occurred mainly during 
wintertime and eutrophication is predominantly 
featured during summertime. Another explana-
tion for the lack of competition between these 
issues is that climate news is often published in 
the foreign news section, whereas eutrophica-
tion is featured typically as local or domestic 
news. Furthermore, a wide-based issue such as 
climate change serves as a “bandwagon” that 
may give justification for the treatment of relat-
ed issues, such as eutrophication. All in all, the 
PAM appears to serve better as a tool to under-
stand the competition between environmental 
issues and other issues for social attention, as 
indicated by the recent decrease in climate news 
that is likely explained by increased coverage 
given to economic issues (Article II).
The suggestion of evolving cultural circuits 
by the Circuit of Culture Model (CCM) (Car-
valho and Burgess 2005) gained partial sup-
port from the climate case, especially through 
the increased concern publicly expressed by 
key Finnish businessmen and politicians from 
2007 onwards. However, the CCM is a less 
suitable model for interpreting the evolution 
of eutrophication news. Instead of changing 
cultural-political circuits that are assumed to 
be largely shaped by values and ideological cul-
tures (Carvalho and Burgess 2005, p. 1467), 
the coverage was shaped by a rather techni-
cal issue: the improved and continuous flow of 
press releases and other information produced 
by the national monitoring and communication 
system. The news focused mainly on the al-
gal situation and key topics remained largely 
constant throughout the study period. The shift 
in values and ideological cultures especially 
towards agriculture as a pollution source had al-
ready occurred earlier (Jokinen 2000, Peuhkuri 
2004). This, in turn, contributed to a shortage 
of information and a need for communication 
that was fulfilled after the triggering event of 
summer 1997 (Article V).
The Quantity of Coverage Theory (QCT) 
suggests that the major news organisations play 
a key role in the formation of the public agenda 
(Mazur 1998, 2006). This study was also based 
on the assumption of the dominant position of 
a major news organisation – the newspaper HS 
– in Finnish society. The longitudinal data on 
climate coverage shows that the coverage of cli-
mate issues in other newspapers largely follows 
the pattern of HS coverage (Article III). This 
may indicate both the dominant position of HS 
but, more likely, it indicates that other newspa-
pers rely on the same news sources and follow 
the same logic of news production as HS. The 
comparison of eutrophication news in several 
newspapers indicated rather uniform reporting, 
the main differences being the location of the 
water area that was described (Article IV). The 
key position of the national algal monitoring 
and communication system for eutrophication 
news illustrated that a focus only on the news 
organisations is inadequate. Furthermore, the 
social media and the Internet are challenging 
the key position of news organisations.
The QCT maintains that any publicity denot-
ing risk increases the public’s uncertainty and 
sense of danger (Mazur 2006). It is likely that 
this is what happens with news items focus-
ing on climate issues, since the risks related 
to climate change are typically represented as 
obscure, intangible collective level hazards. 
On the other hand, the eutrophication news 
focuses more on personal level health risks. 
Eutrophication news related to the algal toxins 
presents concrete advice on how to avoid the 
harmful health effects. Confirming whether this 
increases or decreases public concern is how-
ever beyond the scope of content analysis as 
carried out in this study. 
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On a general level, the Punctuated Equilibria 
Model (PEM) (Holt and Barkemeyer 2010) pro-
vides a description of major shifts in coverage, 
but it does not help to understand the small-scale 
changes or the nuances of the coverage that 
may be socially and politically relevant. While 
ecological changes have formed a central part 
of the punctuation points, or critical discourse 
moments, of the eutrophication debate, social 
events dominated the climate debate. Punctua-
tion points of climate coverage include events 
related to international negotiations, namely the 
Kyoto COP3 and Copenhagen COP15 meet-
ings. Political or socio-cultural events were 
not a key determinant for media attention of 
eutrophication. Instead, ecological events pro-
vide a seemingly convenient explanation for the 
major change of the eutrophication coverage. 
Algal blooms in the summer of 1997, especially 
in the Gulf of Finland, can be interpreted as a 
symptom of crossing ecological thresholds of 
eutrophication. However, the processes involv-
ing such non-linear changes are complex, and 
information remains inadequate in scientifically 
assessing whether or not ecological thresholds 
are involved in specific cases of algal occur-
rences (Article I).
The notion of the Piercing Effect (PE) sug-
gests that environmental concerns are increas-
ingly imported to other domains during and 
after the period of intense media coverage 
emerged based on climate reporting (Article 
II). The more wide-based presentation of cli-
mate issues can be promising for climate policy, 
where incorporating climate targets in all sec-
tors of society is a prerequisite to making suc-
cessful adaptation and mitigation efforts (Mick-
witz et al. 2009). However, it is also possible 
that this wide-based coverage will be quickly 
surpassed, purposefully neglected or inciden-
tally omitted (Article VI). It also may only con-
tribute to increased worry and uncertainty, as 
the QCT suggests. 
Despite the increased coverage from 1997 
onwards, there has not been a piercing effect 
for eutrophication. The eutrophication debate 
has been confined to domestic and local news, 
while the treatment of eutrophication in the 
foreign news, economy and lifestyle sections 
is scarce. This is partly explained by the strong 
position of the nationwide algal communication 
system that provides information suitable for 
domestic and local news.
In the long-term, environmental cover-
age seems to be increasing, even though it is 
possible that the peak(s) of climate coverage 
showed the limits of quantity of coverage for 
an individual environmental issue. Based on 
the notion of the Piercing Effect (Article II), 
it can be postulated that a saturation point was 
reached for climate news in local, domestic 
and foreign news, as well as in the science sec-
tion, after which the coverage does not grow 
but shifts into other arenas, such as the culture 
or economy sections. The results of this study 
further suggest that these saturation points for 
environmental issues are relatively low. When 
compared with earlier environmental coverage, 
the peaks of coverage of climate change were 
high during 2007–2009, but the monthly share 
of news items focusing on climate issues only 
reached about 0.6% of all coverage. From the 
agenda setting perspective, this share is small, 
especially if contrasted against the scientific 
evaluations of the importance of climate change 
for long-term human well-being (Stern 2007, 
IPCC 2008).
An important question is what happens when 
the media coverage focusing on a certain envi-
ronmental issue decreases (Article VI). From 
the perspective of the QCT, Mazur (2009), in 
his analysis of a generation of environmental 
coverage by the US media, lamented that if past 
patterns continue, the post 2006-peak of news 
coverage will abate even as climate change 
worsens. The results presented here show that 
this is largely what is happening. Although re-
cent scientific results indicate even gloomier 
perspectives than those presented by the IPCC 
reviews (Füssel 2009), the press coverage of 
climate news has declined. However, the de-
cline is not likely to be permanent but a part of 
continuous fluctuations and it is also affected by 
the piercing effect (Articles II and III). 
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5.3 Implications for future 
research
Media should not be seen as something separate 
from the ecological realm, but as increasingly 
important lenses through which we perceive 
our world (Allenby 2008). There is a clear 
need for additional interdisciplinary research 
integrating media coverage analysis with man-
agement studies and natural science-oriented 
studies. While the relationship between pub-
lic awareness and environmental coverage has 
been widely studied, there is a lack of research 
focusing on the various relationships between 
the state of the environment and media repre-
sentations. The possibility of the existence of 
thresholds in socio-ecological systems and their 
media representations poses a particularly key 
challenge for research and management (Ar-
ticle I)
In some cases, reviews aimed at being com-
prehensive presentations of the management 
of eutrophication focus solely on natural sci-
ence (Ansari et al. 2011). Studies focusing 
on the management of aquatic resources may 
mention mass media as one factor influencing 
the socio-ecological system, but they do not 
analyse the media in more detail (Iwasa et al. 
2007). More surprisingly, studies specifically 
focusing on questions related to processing 
and disseminating data on the aquatic environ-
ment typically acknowledge the importance of 
public outreach, but they do not assess the ac-
tual media treatment or public visibility of the 
data (e.g. Seager 2001, Vascetta et al. 2008, 
McQuatters-Gollop et al. 2009). So far, only a 
few attempts have been made to specifically as-
sess the media contents of eutrophication (e.g. 
Peuhkuri 2004, Zubrycki 2010, Jönsson 2011, 
Article IV). These offer only meagre source 
material for comparative synthesis.
Generally, research into media representa-
tions of eutrophication is scarce when com-
pared with literature on media representations 
of climate change. It is likely that the media 
treatment of eutrophication is more variable 
between countries than the media coverage of 
climate change. This is because of the variance 
of local-level ecological conditions and the 
lack of commonly shared international-level 
news sources. The Baltic Sea region provides 
an interesting case for comparative studies. 
The management of the cross-national envi-
ronmental problems related to the sea gives a 
common context, binding together ecologically, 
politically, socially and economically disparate 
countries surrounding the sea.
Climate change is largely defined at a su-
pranational level and hence one key research 
topic is the domestication of climate issues to 
national and local levels. In communication 
studies, this stream of research has so far fo-
cused on short-term media coverage describing 
momentary issues such as international climate 
meetings (e.g. Kunelius and Eide 2012). One 
potentially fruitful topic for further studies is 
the long-term domestication of global environ-
mental issues.
Despite the relatively high number of stud-
ies addressing the media coverage of climate 
change, studies comparing climate change with 
other environmental issues are scarce (cf. Ma-
zur 1998, Ashlin and Ladle 2007, Masco 2010). 
For example, studies comparing the coverage 
given to climate issues with the coverage of 
biodiversity issues could provide interesting 
results. One particularly interesting question is 
the public visibility and potential impact of the 
concept of ecosystem services (MEA 2005). 
Comparative research is needed, regarding not 
only media coverage between different envi-
ronmental issues, but also in terms of environ-
mental and other issues. This is especially im-
portant in connection with the mainstreaming of 
environmental concerns to other policy areas. 
Such comparative studies would be especially 
valuable in order to understand the functioning 
of socio-ecological systems characterised by 
dynamics of different issues operating simul-
taneously.
An interdisciplinary approach is important, 
not only in terms of understanding the dynam-
ics of socio-ecological systems, but also to 
understand the multiple factors which affect 
the way the press and other media reports on 
environmental matters. Here the focus has been 
on the long-term development of press content. 
Studies focusing only on newspaper content 
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may continue to give relevant insights, but stud-
ies focusing more widely on different forms 
of communication, including interactive social 
media, are needed.
The analysis presented here aims to give an 
overall picture of the key features of the press 
coverage of two environmental problems. In 
the future, the data can be employed in more 
detailed case studies and comparative research. 
The material opens up possibilities for further 
studies utilising more detailed quantitative cod-
ing schemes, and qualitative studies based on 
samples of full contents of news stories, not 
only the titles. Such studies would give sys-
tematic insights into the dominant actors and 
framings of the full news contents, for example. 
The material gathered here can serve as a seed 
for studies employing statistical approaches 
such as time series analyses that may disentan-
gle the potential relationships between media 
contents, and indicators describing ecological 
changes and social responses (Yanovitzky and 
Van Lear 2008).
Analysing the factors leading to the emer-
gence of new issues or perspectives on the pub-
lic agenda remains an important topic for envi-
ronmental communication studies. However, it 
seems that it is also important to investigate the 
reasons that lead to the absence of certain infor-
mation from public debate (Article VI). A par-
ticularly promising research area might be the 
implications of the treatment of environmental 
issues as a part of other issues, outside the bold 
headlines and core environmental debate.
6 A concluding remark
“For many people, science leads not to enlight-
enment and empowerment, but to existential 
angst and the absurdity of human insignificance 
in an incomprehensibly vast universe.”
John D. Sterman, 2006
The grim statement of John D. Sterman (2006) 
overestimates the ability of science to depress 
people. Even though science is in many cases 
the core source of complex and potentially dis-
couraging environmental information, hardly 
anybody starts their day with a cup of coffee 
and a refereed scientific report about the de-
teriorating state of the environment, as noted 
by Boykoff (2009a). Instead, people often start 
their day with a fair dose of media exposure 
provided by newspapers and other media. In 
other words, the potentially worrying results 
of environmental science are brought to the 
public and policy agenda largely through the 
media that often emphasises the bad news. Cov-
erage of environmental problems increasingly 
suggest that we are living in the Anthropocene 
characterised by human dominance over (other) 
natural forces. This is both scary and motivat-
ing, since this coverage reminds us both about 
risks to our well-being through continuing en-
vironmental degradation, but also about the 
potential for various mitigation and adaptation 
measures from the personal to the global scale.
In Finland, newspapers have been a key 
source of environmental information and they 
continue to play a major role, despite the in-
creasing importance of other media. The results 
describing the contents of the Helsingin Sano-
mat newspaper show that a good deal of infor-
mation on eutrophication and climate change 
has been publicly available over the last two 
decades. The absolute amount of coverage has 
been characterised by considerable variations 
caused by a variety of intertwined factors. The 
results show that during the short-term peaks 
of the coverage in particular, these topics have 
gained considerable visibility in Finland. How-
ever, even though the absolute number of these 
environmental stories has increased, their aver-
age share from all news content has remained 
relatively low.
The evolution of environmental coverage is 
more than just a sporadic fluctuation of differ-
ent environmental issues. As the notion of the 
Piercing Effect of climate change coverage sug-
gests, an issue once elevated high on the media 
agenda may continue to influence the debate 
even when it is not frequently featured as front 
page news any more. This kind of less visible 
but large-scale media treatment may be the key 
for building a policy and public agenda favour-
able for seeking new solutions and helping to 
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overcome the personal and institutional impedi-
ments of effective climate change mitigation 
and adaptation. 
The notion of the Piercing Effect suggests 
that despite the fluctuations and recent decrease 
in climate coverage, this issue will not entirely 
abate from the view of newspaper readers. Only 
some of the environmental issues are likely to 
become a major issue in the mass media and a 
subject of the Piercing Effect. The eutrophica-
tion of water provides an example of a narrower 
environmental debate, where active and con-
tinuous communication by stakeholders such 
as the authorities can play an important role. 
It also provides a warning against the genera-
tion of potentially one-sided framings by actors 
capable of dominating the debate. Even well-
meaning communication can lead to non-rec-
ognition of other relevant viewpoints or issues. 
The media is not only a source of bad envi-
ronmental news. Media contents are one impor-
tant part of the functioning of socio-ecological 
systems. Recognising the role of the media is 
required in order to build a public and policy 
agenda favourable for mainstreaming the en-
vironmental concerns into all key actions of 
society. The ability of press publicity to set an 
agenda that facilitates the implementation of the 
long-term environmental policy measures is de-
creased because there is a tendency in the press 
to focus on immediate concerns and omit long-
term ecological, structural or institutional driv-
ing forces and pressures. The ultimate question 
is whether and how the environmental coverage 
helps to avoid the crossing of potential undesir-
able ecological thresholds that typically occur 
at timescales far beyond 24 hour news produc-
tion cycles or policy and management perspec-
tives focusing on a few years. There probably 
is no comprehensive answer to this question, 
but fostering a critical yet constructive public 
debate is surely one part of the answer. 
Acknowledgements
Prof. Pekka Kauppi welcomed me as a doctoral 
student at the University of Helsinki in 2001. 
Ten years later – when almost all hope was gone 
– I marched into Pekka’s office, now with the 
Faculty of Biological and Environmental Sci-
ences in the Department of Environmental Sci-
ences, and presented a manuscript, which I was 
proposing to be my thesis. I was very pleased 
with the positive reaction it received and with 
the opportunity to defend the manuscript as a 
doctoral dissertation.
There are several people that have helped 
me. This summary and two of the articles are 
products of the CAST project (the climate 
discussion on transport - an interdisciplinary 
environmental analysis), coordinated by Adj. 
Prof. Petri Tapio. I am deeply grateful to Petri 
for his productive collaboration in recent years 
and I am looking forward to our new scien-
tific adventures. Petri was also a supervisor of 
this thesis. In addition to his patient guidance, 
I enjoyed the insightful advice and constructive 
comments from Prof. Ilmo Massa, who was my 
other supervisor.
I have also learned a lot from my co-authors. 
Adj. Prof. Timo Assmuth has proved to be truly 
an inexhaustible source of critical reflection, al-
ways with a positive tone. Prof. Mikael Hildén 
impressively managed to find the time to com-
ment on my obscure drafts. Mikael was also 
responsible for hiring me for my first research 
project in the early 2000s.
I would like to thank the pre-examiners of 
this thesis, Prof. Pertti Alasuutari and Prof. 
Esa Väliverronen, for time they have taken to 
review the relatively long manuscript. Your 
comments and fruitful criticism were valuable 
to me.
Nick Moon (Semantix Finland) faced the 
momentous job of checking the language of 
the summary. All remaining errors are of course 
my own responsibility. Ritva Koskinen (Finnish 
Environment Institute) exhibited efficiency and 
care over the layout of the summary.
The financial resources for this study were 
provided by several sources. The main source 
was the CAST project, funded by the Academy 
of Finland (project no.128307). Other support 
was received from the Finnish Cultural Founda-
tion, the European Union’s Sixth Framework 
Programme (contract no 003933-2) and the 
Finnish Environment Institute.
65The environment in the headlines
I have had the privilege of working in an 
organisation characterised by encouraging 
leadership and positive, (usually) happy staff. 
I especially wish to thank Prof. Eeva Furman, 
leader of the Environmental Policy Centre, 
and Dr. Tarja Söderman, who runs the Built 
Environment Unit. Many thanks are also due 
to past and current colleagues at the Finnish 
Environment Institute. I am especially grate-
ful for the enjoyable semi-scientific company 
over countless cups of coffee. Simo Riikonen, 
Nina Nygrén and Adj. Prof. Riikka Paloniemi 
provided valuable help directly related to this 
summary. Thanks also to the members of the 
FIDEA research group (http://www.fidea.fi/) for 
constructive transdisciplinary discussions. In 
summary, various people have influenced this 
work, many of them indirectly and some with-
out even noticing it. It is impossible to thank all 
of you for fresh perspectives, ideas and incisive 
criticism. But thanks anyway.
Going back to my roots, I warmly thank my 
parents, Airi and Tauno Välimäki, for provid-
ing me with the opportunity to enjoy a carefree 
university education. Their example of running 
the family farm has shown me the true value of 
hard work.
Finally, to my beloved family, Virpi and Lu-
mi, I thank you for showing me the other true 
value of not working too hard.
References
Adelekan I.O. 2009. The Nigerian press and environmen-
tal information for sustainable development. Local En-
vironment 14: 297-312.
Ader C.R. 1995. A longitudinal study of agenda setting for 
the issue of environmental pollution. Journalism and 
Mass Communication Quarterly 72: 300-311.
Agrawala S. 1999. Early science-policy interactions in 
climate change: lessons from the Advisory Group 
on Greenhouse Gases. Global Environmental Change 
9: 157-169.
Aho J. 1968. Jätevedet ja rehevöityvät järvemme [Waste 
waters and our eutrofying lakes]. In: Kivi E. & Lokki 
J. (eds.), Luonnon puolesta, WSOY, Porvoo & Helsinki, 
pp. 9-16. [In Finnish]
Ahoranta V. 2004. Oppimisen laatu peruskoulun vuosiluok-
illa 4-6 yleisdidaktiikan näkökulmasta käsitekarttojen ja 
veeheuristiikkojen avulla tutkittuna [Quality of learning 
in a primary school grades 4-6 from a viewpoint of general 
didactics using concept maps and vee-heuristics]. Uni-
versity of Joensuu Publications in Education N:o 99, 
University of Joensuu, Joensuu. [In Finnish]
Allenby B. 2008. The Anthropocene as media. American 
Behavioral Scientist 52: 107-140.
Alvarez L.W., Alvarez W., Asaro F. & Michel H.V. 1980. 
Extraterrestrial cause for the Cretaceous-tertiary ex-
tinction. Science 208: 1095-1108.
Anderson A. 1997. Media, culture and the environment. UCL 
Press, London.
Anderson A. 2009. Media, politics and climate change: 
Towards a new research agenda. Sociology Compass 
3: 166-182.
Ansari A.A., Lanza G.R., Gill S.S. & Rast W. (eds.). 2011. 
Eutrophication: Causes, consequences and control. Spring-
er, Dordrecht.
Antal M. & Hukkinen J.I. 2010. The art of the cognitive 
war to save the planet. Ecological economics 69: 937-943.
Antilla L. 2010. Self-censorship and science: a geographi-
cal review of media coverage of climate tipping points. 
Public Understanding of Science 19: 240-256.
Ashlin A. & Ladle R.J. 2007. ‘Natural disasters’ and news-
papers: Post-tsunami environmental discourse. Envi-
ronmental Hazards 7: 330-341.
Baumgartner F. & Jones B.D. 1993. Agendas and Instabil-
ity in American Politics. University of Chicago Press, 
Chicago.
Berelson B. 1952. Content analysis in communication Re-
search. Free Press, Glencoe, IL.
Berger A.A. 2007. Media and society: a critical perspective. 
2nd edition. Rowman & Littlefield, Lanham.
Berger A.A. 2011. Media and communication research meth-
ods: An introduction to qualitative and quantitative ap-
proaches. 2nd edition. Sage, Thousand Oaks, CA.
Berger P.L. & Luckmann T. 1966. The social construction of 
reality: A treatise in the sociology of knowledge. Anchor 
Books, Garden City, NY.
Berkhout F. 2010. Reconstructing boundaries and reason 
in the climate debate. Global Environmental Change 20: 
565-569.
Billett S. 2010. Dividing climate change: global warming 
in the Indian mass media. Climatic Change 99: 1-16.
Bowman J.S. & Fuchs T. 1981. Environmental coverage 
in the mass media: a longitudinal study. International 
Journal of Environmental Studies 18: 11-22.
Boyce T. & Lewis J. (eds.). 2009. Climate change and the 
media. Peter Lang, New York.
Boykoff M. & Mansfield M. 2011. Media Coverage of 
Climate Change/Global Warming. Center for Sci-
ence and Technology Policy Research, University of 
Colorado & University of Exeter, Oxford University. 
http://sciencepolicy.colorado.edu/media_cover-
age/. 20 August 2011.
Boykoff M.T. 2007. Flogging a dead norm? Newspaper 
coverage of anthropogenic climate change in the Unit-
ed States and United Kingdom from 2003 to 2006. 
Area 39: 470-481.
Boykoff M.T. 2009a. Media representational practices in 
the Anthropocene era. In: Baveye P., Mysiak J. & Laba 
M. (eds.), Uncertainties in environmental modeling and 
consequences for policy making, Springer, Dordtrecht, 
pp. 339-350.
Boykoff M.T. 2009b. We speak for the trees: Media report-
ing on the environment. Annual Review of Environment 
and Resources 34: 431-457.
66  Lyytimäki Monographs of the Boreal Environment Research No. 42
Boykoff M.T. & Boykoff J.M. 2004. Balance as bias: Global 
warming and the US prestige press. Global Environ-
mental Change 14: 125-136.
Boykoff M.T. & Boykoff J.M. 2007. Climate change and 
journalistic norms: A case-study of US mass-media 
coverage. Geoforum 38: 1190-1204.
Boykoff M.T. & Mansfield M. 2008. ‘Ye olde hot aire’: 
Reporting on human contributions to climate change 
in the UK tabloid press. Environmental Research Letters 
3: 024002.
Brossard D., Shanahan J. & McComas K. 2004. Are issue-
cycles culturally constructed? A comparison of French 
and American coverage of global climate change. 
Mass Communication & Society 7: 359-377.
Bruun H. 1998. Reflexioner kring åländskt fostervat-
ten. En analys av eutrofieringsdebatten i tidningen 
Nya Åland sommaren och hösten 1996 [Reflections 
on Åland waters. An analysis of the eutrophication 
debate in the newspaper Nya Åland, summer and 
autumn 1996]. Nordenskiöld-samfundets tidskrift 57: 25-
35. [In Swedish]
Carson R. 1951. The sea around us. Oxford University 
Press, Oxford 
Carson R. 1962. Silent spring. Houghton Mifflin, Boston.
Carvalho A. 2005. Representing the politics of the green-
house effect: Discursive strategies in the British media. 
Critical Discourse Studies 2: 1-29.
Carvalho A. & Burgess J. 2005. Cultural circuits of climate 
change in UK broadsheet newspapers, 1985-2003. Risk 
Analysis 25: 1457-1469.
Chamorro A., Rubio S. & Miranda F.J. 2009. Characteris-
tics of research on green marketing. Business Strategy 
and the Environment 18: 223-239.
Cohen B.C. 1963. The press and foreign policy. Princeton 
University Press, Princeton.
Cohen J. 1960. A coefficient of agreement for nominal 
scales. Educational and Psychological Measurement 20: 
37-46.
COMPON. 2011. Preliminary Comparative Results. Com-
paring Climate Change Policy Networks (COMPON). 
http://compon.org/content/preliminary-compara-
tive-results. 8 August 2011 
Cox R. 2010. Environmental Communication and the Public 
Sphere. 2nd edition. Sage, Thousand Oaks, CA.
Crutzen P.J. & Stoermer E.F. 2000. The “Anthropocene”. 
IGBP Newsletter 41: 12-13.
Curran J., Iyengar S., Brink Lund A. & Salovaara-Moring 
I. 2009. Media system, public knowledge and democ-
racy. European Journal of Communication 24: 5-26.
Curtin P.A. & Rhodenbaugh E. 2001. Building the news 
media agenda on the environment: A comparison of 
public relations and journalistic sources. Public Rela-
tions Review 27: 179-195.
Dahlström H. 1969. Vesiemme pilaantuminen - välinpit-
ämättömyyttä? [Water pollution - just a case of negli-
gence?]. In: Pakkanen J. (ed.), Minne kukat kadonneet, 
Tammi, Helsinki, pp. 49-53. [In Finnish]
Dannermark B., Ekström M., Jakobsen L. & Karlsson J.C. 
2002. Explaining society: critical realism in the social sci-
ences. Routledge, London.
Das J., Bacon W. & Zaman A. 2009. Covering the envi-
ronmental issues and global warming in Delta land: 
A study of three newspapers. Pacific Journalism Review 
15: 10-33.
Deacon D. 2007. Yesterday’s papers and today’s technol-
ogy. Digital newspaper archives and ‘push button’ 
content analysis. European Journal of Communication 
22: 5-25.
Demeritt D. 2002. What is the “social construction of na-
ture”? A typology and sympathetic critique. Progress 
in Human Geography 26: 767-790.
Dilling L. & Moser S.C. 2004. Making climate hot: Com-
municating the urgency and challenge of global cli-
mate change. Environment 46: 32-46.
Discover. 2006. 25 Greatest Science Books of All Time. 
Http://discovermagazine.com/2006/dec/25-great-
est-science-books. 4 September 2011.
Downs A. 1972. Up and down with ecology: The “issue-
attention” cycle. Public Interest 38: 38-50.
EEA. 2010. The European environment - state and outlook 
2010: synthesis. European Environment Agency, Co-
penhagen.
Eide E., Kunelius R. & Kumpu V. 2009. Blame, domesti-
cation and elite perspectives in global media climate. 
Presentation at: Limits of Transnational Professional-
ism in Journalism. Global Dialogue Conference, Århus 
4-6.11.2009.
Ekholm P., Jutila K. & Kiljunen P. 2007. Onpa ilmoja pidel-
lyt - Ilmastonmuutos ja kansalainen [Talking about the 
weather - Climate change and the citizen]. Ajatuspaja e2, 
Helsinki. [In Finnish]
Eldredge N. & Gould S.J. 1972. Punctuated equilibria: An 
alternative to phyletic gradualism. In: Schopf T.J.M. 
(ed.), Models in paleobiology, Freeman Cooper, San 
Francisco, pp. 82-115.
Elmgren R. 2001. Understanding human impact on the 
Baltic ecosystem: Changing views in recent decades. 
Ambio 30: 222-231.
Eloranta P. 2005. Järvien kunnostuksen limnologiset 
perusteet [The limnological fundamentals of lake 
restoration]. In: Ulvi T. & Lakso E. (eds.), Järvien kun-
nostus, Ympäristöopas 114, Suomen ympäristökeskus, 
Helsinki, pp. 13-28. [In Finnish]
Emerson J., Esty D.C., Levy M.A., Kim C.H., Mara V., de 
Sherbinin A. & Srebotnjak T. 2010. 2010 environmental 
performance index. Yale Center for Environmental Law 
and Policy, New Haven.
Eurobarometer. 2008. Attitudes of European citizens towards 
the environment. Special Eurobarometer 295/ Wave 
68.2 - TNS Opinion & Social, European Commission.
FABC. 2011. Statistics. Circulations 1997-2010 Finnish 
Audit Bureau of Circulations. http://www.levikin-
tarkastus.fi/english/statistics.php. 11 December 2011.
FCCCP. 2011. Ilmastonmuutoksen viestintäohjelma 2002-
2007 [Finnish Climate Change Communication Pro-
gramme 2002-2007]. http://www.ilmastonmuutos.
info/ 13 May 2011. [In Finnish]
Füssel H.-M. 2009. An updated assessment of the risks 
from climate change based on research published 
since the IPCC Fourth Assessment Report. Climatic 
Change 97: 469-482.
Gamson W.A. 1992. Talking politics. Cambridge University 
Press, Cambridge.
Gans H.J. 2005. Deciding what’s news: A study of CBS Even-
ing News, NBC Nightly News, Newsweek, and Time. 25th 
anniversary edition. Northwestern University Press, 
Evanston.
Gavin N.T. 2009. Addressing climate change: A media 
perspective. Environmental Politics 18: 765-780.
67The environment in the headlines
Gordon J.C., Deines T. & Havice J. 2010. Global warming 
coverage in the media: Trends in a Mexico City news-
paper. Science Communication 32: 143-170.
Government. 1999. Hallitusohjelma. Pääministeri Paavo 
Lipposen II hallituksen ohjelma 15.4.1999 [Government 
programme. The programme of the second government of 
Prime Minister Paavo Lipponen 15.4.1999]. Finnish Gov-
ernment, Helsinki. [In Finnish]
Gowin D.B. & Alvarez M.C. 2005. The art of educating with 
V diagrams. Cambridge University Press, Cambridge.
Grundmann R. 2007. Climate change and knowledge 
politics. Environmental Politics 16: 414-432.
Grundmann R. & Krishnamurthy R. 2010. The discourse 
of climate change: A corpus-based approach. Critical 
Approaches to Discourse Analysis across Disciplines 4: 
113-133.
Haavisto I. 2010. Työelämän kulttuurivallankumous [The cul-
tural revolution of work life]. EVAn arvo- ja asennetut-
kimus 2010, Elinkeinoelmän valtuuskunta, Helsinki. 
[In Finnish]
Hacking I. 1999. The social construction of what? Harvard 
University Press, Cambridge.
Hagelin H. 1999. Taistelu prosenteista. Viiden sanomalehden 
uutisointi Kioton ilmastokokouksesta [The battle of percent-
ages. Kioto climate meeting coverage in five newspapers]. 
Tampereen yliopisto, Tiedotusopin laitos, Tampere. 
[In Finnish]
Haila Y. 2001. Ympäristöherätys [Environmental awaken-
ing]. In: Haila Y. & Jokinen P. (eds.), Ympäristöpolitiikka. 
Mikä ympäristö, kenen politiikka?, Vastapaino, Tampere, 
pp. 21-46. [In Finnish]
Hannigan J. 2006. Environmental sociology: A social con-
structionist perspective 2nd edition. Routledge, New 
York.
Hansen A. 1991. The media and the social construction of 
the environment. Media, Culture & Society 13: 443-458.
Heiskala R. (ed.). 1993. Materiaalia ympäristötietoisuud-
esta 1: Helsingin Sanomat, Suomen Kuvalehti ja Suomen 
Luonto vuosina 1951-1990 [Material on environmental 
awareness 1: Environmental coverage in Helsingin Sano-
mat, Suomen Kuvalehti and Suomen Luonto, years 1951-
1990]. Sosiologian laitoksen monisteita 55, Helsingin 
yliopisto, Helsinki. [In Finnish]
HELCOM. 2010. Ecosystem health of the Baltic Sea 2003-2007 
HELCOM initial holistic assessment. Baltic Sea Envi-
ronment Proceedings No. 122, Helsinki Commission, 
Baltic Marine Environment Protection Commission, 
Helsinki.
Herkman J. 2010. Journalismi markkinoilla. Konserni- ja 
mediajournalismia [Journalism at markets. Conglom-
erate journalism and media journalism] In: Väliver-
ronen E. (ed.), Journalismi murroksessa, Gaudeamus 
Helsinki University Press, Helsinki, pp. 32-49. [In 
Finnish]
Hilgartner S. & Bosk C.L. 1988. The rise and fall of social 
problems: A public arenas model. American Journal of 
Sociology 94: 53-78.
Holopainen J. & Helama S. 2007. Haluttu, pelätty ilmas-
tonmuutos [Desired, feared climate change]. Tieteessä 
Tapahtuu 25: 3-9. [In Finnish]
Holt D. & Barkemeyer R. 2010. Media coverage of sustain-
able development issues - Attention cycles or punc-
tuated equilibrium? Sustainable Development 20: 1-17.
Honkonen M. 2010. Framing climate politics 2009. A com-
parative study of The New York Times, The Wall Street 
Journal and Helsingin Sanomat. Master’s thesis, Univer-
sity of Tampere, Department of Journalism and Mass 
Communication, Tampere.
Hopper P. 2007. Understanding cultural globalization. Polity 
Press, Cambridge.
Horan R.D., Fenichel E.P., Drury K.L.S. & Lodge D.M. 
2011. Managing ecological thresholds in coupled envi-
ronmental-human systems. Proceedings of the National 
Academy of Sciences 108: 7333-7338.
Howlett M. 1997. Issue-attention and punctuated equilib-
ria models reconsidered: An empirical examination of 
the dynamics of agenda-setting in Canada. Canadian 
Journal of Political Science 30: 3-29.
Hughes D.J. 2001. An environmental history of the world. 
Humankind’s changing role in the community of life. Rout-
ledge, London.
Hulme M. 2007. Newspaper scare headlines can be coun-
ter-productive. Nature 445: 818-818.
Ilmatieteen laitos. 2011. Talven lumista ja lumisuud-
esta [Snow cover in wintertime]. Ilmatieteen laitos. 
Http://ilmatieteenlaitos.fi/lumitilastot. 11 December 
2011. [In Finnish]
IPCC. 2008. Climate change 2007: Synthesis report. Contribu-
tion of working groups I, II and III to the fourth assessment. 
Report of the Intergovernmental Panel on Climate 
Change, IPCC, Geneva.
IPCC. 2011. Summary for policymakers. Intergovernmental 
Panel on Climate Change Special Report on Managing 
the Risks of Extreme Events and Disasters to Advance 
Climate Change Adaptation, Cambridge University 
Press, Cambridge.
Iwasa Y., Uchida T. & Yokomizo H. 2007. Nonlinear be-
havior of the socio-economic dynamics for lake eu-
trophication control. Ecological economics 63: 219-229.
Jamison A. 2001. The making of green knowledge. Environ-
mental politics and cultural transformation. Cambridge 
University Press, Cambridge.
Jennings N. & Hulme M. 2010. UK newspaper (mis)
representations of the potential for a collapse of the 
Thermohaline Circulation. Area 42: 444-456.
Johnson R. 1986. The story so far: and further transfor-
mations in introduction to contemporary studies. In: 
Punter D. (ed.), Introduction to contemporary cultural 
studies, Longman, London, pp. 277-313.
Jokinen N. 2008. Ympäristöaiheiden käsittely Kauppalehdessä 
1990-luvulla [The treatment of environmental issues in 
Kauppalehti during 1990s]. Master’s thesis, Tampereen 
yliopisto, Tiedotusopin laitos, Tampere. [In Finnish]
Jokinen P. 2000. Europeanisation and ecological mod-
ernisation: Agri-environmental policy and practices 
in Finland. Environmental Politics 9: 138-167.
Jones S. 2002. Social constructionism and the environ-
ment: through the quagmire. Global Environmental 
Change 12: 247-251.
Juntunen L. 2011. Leikkaa-liimaa-journalismia? Tutkimus 
uutismedian lähdekäytännoistä [Copy-paste journalism? A 
study on source practices of news media]. Viestinnän tut-
kimusraportteja 4/2011, Viestinnän tutkimuskeskus 
CRC, Sosiaalitieteiden laitos, Helsingin yliopisto, 
Helsinki. [In Finnish]
Juutilainen H. 2001. Vain muutama tunti kesään - etelänmat-
kamainonta Helsingin Sanomissa 1965-1975 [Only few 
hours to summer - advertising holiday trips in Helsingin 
Sanomat, 1965-1975]. Master’s thesis, Helsingin Ylio-
pisto, Talous- ja sosiaalihistoria, Helsinki. [In Finnish]
68  Lyytimäki Monographs of the Boreal Environment Research No. 42
Jylhä K., Tuomenvirta H. & Ruosteenoja K. 2004. Climate 
change projections for Finland during the 21st cen-
tury. Boreal Environment Research 9: 127-152.
Järvelä M. & Wilenius M. 1996. Ilmastoriski ja 
ympäristöpolitiikka [Climate risk and environemental 
policy]. Gaudeamus, Helsinki. [In Finnish]
Jääsaari J., Kivikuru U., Aslama M. & Juntunen L. 2010. 
Median tuottama kansalaisuus: Tulkintaa raameista 
ja rakenteista [Citizenship produced by the media: 
Interpreting frames and structures]. In: Pietikäinen P. 
(ed.), Valta Suomessa, Gaudeamus, Helsinki, pp. 210-
228. [In Finnish]
Jönsson A. 2011. Framing environmental risks in the Baltic 
Sea: A news media analysis. AMBIO: A Journal of the 
Human Environment 40: 121-132.
Kantola A. 1996. Tri Otsoni ja Mr Kasvihuone. Media-
paniikkeja kauhun rajamailta [Dr Ozone and Mr 
Greenhouse. Media panics from the edges of horror]. 
In: Luostarinen H., Kivikuru U. & Ukkola M. (eds.), 
Sopulisilppuri. Mediakritiikin näkökulmia, Helsingin 
ylipiston Lahden tutkimus- ja koulutuskeskus, Lahti, 
pp. 157-176. [In Finnish]
Karppinen P. 1993. Kasvihuoneilmiön kasvu kuumaksi uuti-
saiheeksi Helsingin Sanomissa [The rise of greenhouse ef-
fect as a hot topic in the coverage of Helsingin Sanomat]. 
Tampereen yliopisto, Tiedotusopin laitos, Tampere. 
[In Finnish]
Katko T.S. & Lehtonen J. 1999. Ämmänlängistä vesi-
johtoihin. Suomen vesihuollon kehityslinjat 1850-1994 
[From portable water to water pipes. The develop-
ment of Finnish water management 1850-1994]. In: 
Laakkonen S., Laurila S. & Rahikainen M. (eds.), Har-
maat aallot. Ympäristönsuojelun tulo Suomeen, Suomen 
Historiallinen Seura, Helsinki, pp. 17-32. [In Finnish]
Kauhanen E. 1997. The river of ink. Media epistemology, on-
tology and imagology in the light of science, pseudoscience 
and technology material in six major Finnish newspapers 
in 1990. University of Helsinki, Department of Com-
munication, Helsinki.
Kauppila P., Pitkänen H., Räike A., Kiirikki M., Bäck S. 
& Kangas P. 2004. The Baltic waters around Finland: 
Eutrophication continues despite decreased nutrient 
loading. In: Eloranta P. (ed.), Inland and coastal waters 
of Finland, University of Helsinki, Palmenia Publish-
ing, Helsinki.
Kempf W. & Luostarinen H. 2002. Studying war and the 
media. Journalism and the New World Order, Vol. 2, 
Nordicom, Göteborg.
Kerkkänen A. 2010. Ilmastonmuutoksen hallinnan politiikka. 
Kansainvälisen ilmastokysymyksen haltuunotto Suomessa 
[The politics of climate change governance. Reception of 
the international concern over climate change in Finland]. 
Acta Universitatis Tamperensis 1549, Tampereen ylio-
pisto, Tampere. [In Finnish]
Kiljunen P. 2010. Tiedebarometri 2010 [Science barometer 
2010]. Tieteen tiedotus Ry & Yhdyskuntatutkimus Oy. 
[In Finnish]
Knight J.E. 2010. Building an environmental agenda: A con-
tent and frame analysis of news about the environment in 
the United States, 1890 to1960. Dissertation, The Scripps 
College of Communication of Ohio University.
Konttinen E. 1994. Päijänne puhtaaksi - reittivedet raikkaam-
miksi [Make the lake Päijänne clean and the nearby waters 
fresh]. Jyväskylän yliopiston sosiologian julkaisuja 57, 
Jyväskylän yliopisto, Jyväskylä. [In Finnish]
Korjonen-Kuusipuro K., Laine P. & Michelsen K. 2004. 
Case Kaukas [Case Kaukas]. Julkaisuja 1, Lappeenran-
nan teknillinen yliopisto, Etelä-Karjala-Instituutti, 
Lappeenranta. [In Finnish] 
Krippendorff K. 2004. Content analysis: An introduction to 
its methodology. 2nd edition. Sage Publications, Thou-
sand Oaks, CA.
Kroll G. 2001. The ‘silent springs’ of Rachel Carson: Mass 
media and the origins of modern environmentalism. 
Public Understanding of Science 10: 403-420.
Kunelius R. & Eide E. 2012. Moment of hope, mode of re-
alism: On the dynamics of a transnational journalistic 
field during UN climate change summits. International 
Journal of Communication 6: 266-285.
Kunnas J. 2009. Fire and fuels: CO2 and SO2 emissions in 
the Finnish economy, 1800-2005. EUI PhD theses, Euro-
pean University Institute, Department of History and 
Civilization, Florence.
Kähkönen T. 2010. Bioenergy in national newspapers in Fin-
land and Sweden. Master’s thesis, European Forestry, 
Faculty of Science and Forestry, University of Eastern 
Finland, Joensuu.
Laakkonen S., Laurila S. & Rahikainen M. (eds.). 1999. 
Harmaat aallot. Ympäristönsuojelun tulo Suomeen [Grey 
waves. The emergence of environmental protection in 
Finland]. Suomen Historiallinen Seura, Helsinki. [In 
Finnish]
Lahtinen R. 2005. Ympäristökeskustelua kaupungissa. kau-
punkiympäristö ja ympäristöasenteet Turussa 1890-1950 
[Environmental debate in the city. Urban environment and 
environmental attitudes in Turku, Finland, 1890-1950]. 
Annales Universitatis Turkuensis C 230, University 
of Turku, Turku. [In Finnish]
Laine M. & Peltonen L. 2003. Ympäristökysymys ja aseve-
liakseli: ympäristön politisoituminen Tampereella vuosina 
1959-1995 [Environmental issues and the “Brothers-in-
arms Axis”: politicisation of the environment in Tampere 
from 1959 to 1995]. Acta electronica Universitatis 
Tamperensis 247, Tampereen yliopisto, Tampere. [In 
Finnish]
Laurila S. & Laakkonen S. 2007. Kaupunkivesistöjen 
suojelu sodan ja rauhan ristiaallokossa [Protection 
of urban water in the riptides of war and peace]. In: 
Laakkonen S. & Vuorisalo T. (eds.), Sodan ekologia. 
Sodankäynnin ympäristöhistoriaa, Suomalaisen Kirjal-
lisuuden Seura, Helsinki, pp. 375-400. [In Finnish]
Leetaru K.H. 2011. Culturomics 2.0: Forecasting large-
scale human behavior using global news media tone 
in time and space. First Monday 16: 9.
Lehto K. 2002. Periaatteet paperille [Principles to the pa-
per]. In: Perko T., Salokangas R. & Luostarinen H. 
(eds.), Median varjossa, Mediainstituutti, Jyväskylän 
yliopisto, Saarijärvi. [In Finnish]
Leivonen A. 1999. Sinilevähaitat suomalaisissa järvissä ja 
niiden uutisoinnin vaikutus kansalaisten levätietoisuuteen 
[Nuisances caused by blue-green algae in the Finnish lakes 
and the impact of news coverage to public awareness on 
algal problems]. Helsingin yliopisto, Ekologian ja sys-
tematiikan laitos, Hydrobiologian osasto, Helsinki. 
[In Finnish]
Lenton T.M., Held H., Kriegler E., Hall J.W., Lucht W., 
Rahmstorf S. & Schellnhuber H.J. 2008. Tipping ele-
ments in the Earth’s climate system. Proceedings of the 
National Academy of Sciences 105: 1786-1793.
69The environment in the headlines
Lepistö L. 1999. Phytoplankton assemblages reflecting the 
ecological status of lakes in Finland. Monographs of the 
Boreal Environmental Research No 16, Finnish Envi-
ronment Institute, Helsinki.
Lepistö L., Rissanen J. & Kotilainen P. 1998. Intensive 
monitoring of algal blooms in Finnish inland and 
coastal waters. Ympäristö & Terveys 29: 30-36.
Lester L. & Cottle S. 2009. Visualizing climate change: Tel-
evision news and ecological citizenship. International 
Journal of Communication 3: 920-936.
Lewis J. & Boyce T. 2009. Climate change and the media: 
The scale of the challenge. In: Boyce T. & Lewis J. 
(eds.), Climate change and the media, Peter Lang, New 
York, pp. 3-16.
Linder S.H. 2006. Cashing-in on Risk Claims: On the for-
profit inversion of signifiers for “global warming”. 
Social Semiotics 16: 103-132.
Lindroos M. 2009. Energiadiskurssi ilmastonmuutoksen 
pyörteissä. Kategorioiden merkistysten diskursiivisuus 
[Energy discourse in a whirlpool of climate change. The 
discursiveness of the meanings of categories]. Pro gradu 
-tutkielma, Turun yliopisto, Suomen kieli, Turku. [In 
Finnish]
Litmanen T. & Kojo M. 2011. Not excluding nuclear 
power: the dynamics and stability of nuclear power 
policy arrangements in Finland. Journal of Integrative 
Environmental Sciences 8: 171-194.
Lombard M., Snyder-Duch J. & Bracken C.C. 2002. Con-
tent analysis in mass communication: Assessment and 
reporting of intercoder reliability. Human Communica-
tion Research 28: 587-604.
Lomborg B. 2001. The skeptical environmentalist: measuring 
the real state of the world. Cambridge University Press, 
Cambridge.
Lomborg B. 2007. Cool it: The skeptical environmentalist’s 
guide to global warming. Knopf Publishing Group, New 
York.
Lowe P. & Morrison D. 1984. Bad news or good news: 
Environmental politics and the mass media. The So-
ciological Review 32: 75-90.
Luoma-aho V. & Vos M. 2009. Monitoring the complexi-
ties: Nuclear power and public opinion. Public Rela-
tions Review 35: 120-122.
Lyytimäki J. 2006a. Vesistöjen rehevöityminen sanomale-
htien uutisoinnissa [Eutrophication of water in the Finn-
ish press news]. Suomen ympäristö 7/2006, Suomen 
ympäristökeskus, Helsinki. [In Finnish]
Lyytimäki J. 2006b. Unohdetut ympäristöongelmat [The for-
gotten environmental problems]. Gaudeamus, Helsinki. 
[In Finnish]
Lyytimäki J. 2009. Jälkeemme vedenpaisumus? Ilmastonmuu-
toksen ja merien suojelun ekologiset kynnysarvot [After 
us the deluge? Ecological tresholds of climate change and 
protection of the seas]. Gaudeamus Helsinki University 
Press, Helsinki. [In Finnish]
Lyytimäki J. 2010. Naurua ilmassa: Koominen vähättely 
ilmastontutkimusta käsittelevässä verkkokeskuste-
lussa [Laughter in the air: Downplaying with comical 
argumentation in a web debate on climate research]. 
Kulttuurintutkimus 27: 17-29. [In Finnish]
Lyytimäki J. 2011. Hitting the headlines and falling down 
again: Newspaper coverage of climate change in Fin-
land. In: Blanco J. & Kheradmand H. (eds.), Climate 
change - Socioeconomic effects, InTech, Rijeka, pp. 441-
454.
Lyytimäki J. 2012. MOTkotusta ilmastonmuutoksesta 
[Nagging about climate change]. Media & Viestintä 
[Journalismikritiikin vuosikirja 2012] 35: 112-117. [In 
Finnish]
Lyytimäki J. & Palosaari M. 2004. Ympäristöviestinnän 
tutkimus Suomessa [Environmental communication re-
search in Finland]. Suomen ympäristö 683, Suomen 
ympäristökeskus, Helsinki. [In Finnish]
Lyytimäki J. & Hakala H. 2008. Ympäristön tila ja suojelu 
Suomessa [The state and the protection of environment 
in Finland]. 2nd edition. Gaudeamus, Helsinki. [In 
Finnish]
Lyytimäki J. & Hildén M. 2011. Coping with ecological 
thresholds in coastal areas: Results from an interna-
tional expert survey. Coastal Management 39: 598-612.
Lyytimäki J., Gudmundsson H. & Sørensen C.H. 2011. 
Russian dolls and Chinese whispers: Two perspec-
tives on the unintended effects of sustainability indi-
cator communication. Sustainable Development DOI: 
10.1002/sd.530.
Lähteenmäki L.E. 2006. Ydinkokeista ydinvoimaan - un-
ohtuiko ympäristö? [From nuclear tests to nuclear pow-
er - was the environment forgotten?]. Master’s thesis, 
Helsingin yliopisto, Talous- ja sosiaalihistorian laitos, 
Helsinki. [In Finnish]
Lääne A. 2001. Protection of the Baltic Sea: The role of the 
Baltic Marine Environment Protection Commission. 
Ambio 30: 260-262.
Maceviciute A. 2000. The influence of the media on the de-
velopment of public environmental consciousness: Case 
study of Lithuanian press. Master’s thesis, Lund Uni-
versity, Masters Programme in Environmental Science 
(LUMES), Lund.
Marien M. 1994. Infoglut and competing problems. Key 
barriers suggesting a new strategy for sustainability. 
Futures 26: 246-256.
Marsh G.P. 1874. The Earth as modified by human ac-
tion. The Encyclopedia of Earth, Historical E-Book. 
Http://www.eoearth.org/article/Earth_as_Modi-
fied_by_Human_Action%2C_The_(historical_e-book. 
7 September 2010.
Martin E.B. 2002. Environmental coverage in weekly newspa-
pers of Appalachian Ohio. Master’s thesis, The College 
of Arts and Sciences of Ohio University.
Masco J. 2010. Bad weather. Social Studies of Science 40: 
7-40.
Massa I. 1994. Pohjoinen luonnonvalloitus. Suunnistus 
ympäristöhistoriaan Lapissa ja Suomessa. [Conquering 
Northern nature. Orientation to environmental history 
in Lapland and in Finland]. Gaudeamus, Helsinki. [In 
Finnish]
Massa I. 1998. Toinen ympäristötiede: kirjoituksia yhteiskun-
tatieteellisestä ympäristötutkimuksesta [The second en-
vironmental science: Essays on social environmental re-
search]. Gaudeamus, Helsinki. [In Finnish]
Massa I. & Ahonen S. (eds.). 2006. Arkielämän 
ympäristöpolitiikka [Everyday environmental policy]. 
Gaudeamus, Helsinki. [In Finnish]
Mazur A. 1990. Nuclear power, chemical hazards, and the 
quantity of reporting. Minerva 28: 294-323.
Mazur A. 1998. Global environmental change in the news. 
International Sociology 13: 457-472.
Mazur A. 2004. True warnings and false alarms. Resources 
for the Future, Washington.
70  Lyytimäki Monographs of the Boreal Environment Research No. 42
Mazur A. 2006. Risk perception and news coverage across 
nations. Risk Management 8: 149-174.
Mazur A. 2009. American generation of environmental 
warnings: Avian influenza and global warming. Hu-
man Ecology Review 16: 17-26.
Mazur A. & Lee J. 1993. Sounding the global alarm: Envi-
ronmental issues in the US national news. Social Stud-
ies of Science 23: 681-720.
McComas K. & Shanahan J. 1999. Telling stories about 
global climate change: Measuring the impact of narra-
tives on issue cycles. Communication Research 26: 30-57.
McComas K.A., Shanahan J. & Butler J.S. 2001. Environ-
mental content in prime-time network TV’s non-news 
entertainment and fictional programs. Society & Natu-
ral Resources: An International Journal 14: 533-542.
McCombs M. 2005. A look at agenda-setting: past, present 
and future. Journalism Studies 6: 543-557.
McCombs M.E. & Shaw D.L. 1972. The agenda-setting 
function of mass media. Public Opinion Quarterly 36: 
176-187.
McPhail T.L. (ed.) 2009. Development communication: Re-
framing the role of the media. Wiley-Blackwell, Chich-
ester.
McQuatters-Gollop A., Gilbert A.J., Mee L.D., Vermaat 
J.E., Artioli Y., Humborg C. & Wulff F. 2009. How well 
do ecosystem indicators communicate the effects of 
anthropogenic eutrophication? Estuarine, Coastal and 
Shelf Science 82: 583-596.
MEA. 2005. Millennium ecosystem assessment. Ecosystems 
and human well-being: Synthesis. Island Press, Wash-
ington, DC.
Meadows D., Meadows D., Randers J. & Behrens W. 1972. 
The limits to growth: a report for the Club of Rome’s Project 
on the predicament of mankind. Universe Books, New 
York.
Miah M., Kabir M., Koike M. & Akther S. 2011. Major 
climate-change issues covered by the daily newspa-
pers of Bangladesh. The Environmentalist 31: 67-73.
Mickwitz P., Aix F., Beck S., Carss D., Ferrand N., Görg C., 
Jensen A., Kivimaa P., Kuhlicke C., Kuindersma W., 
Máñez M., Melanen M., Monni S., Branth Pedersen 
A., Reinert H. & Van Bommel S. 2009. Climate Policy 
Integration, Coherence and Governance. PEER Report No 
2. Partnership for European Environmental Research, 
Helsinki.
Ministry of Agriculture and Forestry. 2005. Finland’s Na-
tional Strategy for Adaptation to Climate Change Publi-
cation 1a/2005, Ministry of Agriculture and Forestry, 
Helsinki.
MoE. 1998. Vesiensuojelun tavoitteet vuoteen 2005 [Water 
Protection Targets to 2005]. Suomen ympäristö 226, 
Ministry of the Environment, Helsinki. [In Finnish]
MoE. 2007. Vesiensuojelun suuntaviivat vuoteen 2015. Val-
tioneuvoston periaatepäätös [Finnish Government deci-
sion-in-principle on Water Protection Policy Outlines to 
2015]. Suomen ympäristö 10/2007, Ministry of the 
Environment, Helsinki. [In Finnish]
NEF. 2009. The Happy Planet Index 2.0: Why good lives 
don’t have to cost the Earth. The New Economics 
Foundation. Http://www.happyplanetindex.org/
public-data/files/happy-planet-index-2-0.pdf. 20 
November 2011.
Nerlich B. 2010. ‘Climategate’: Paradoxical metaphors 
and political paralysis. Environmental Values 19: 419-
442.
Neuendorf K.A. 2002. The content analysis guidebook. Sage, 
Thousand Oaks, CA.
Niemelä J. 2008. 1700-luvun utilismi ja toive ilmaston 
lämpenemisestä [The Utilism of 16th century and the 
hope of global warming]. Auraica: Scripta a Societate 
Porthan edita 1: 71-80. [In Finnish]
Niemi J., Lepistö L., Mannio J., Mitikka S. & Pietiläinen 
O.-P. 2004. Quality and trends of inland waters. In: 
Eloranta P. (ed.), Inland and coastal waters of Finland, 
University of Helsinki, Palmenia Publishing, Helsinki, 
pp. 18-40.
NOAA. 2010. State of the Climate. Global Analysis Janu-
ary 2010. National Oceanic and Atmospheric Ad-
ministration, National Climatic Data Center. Http://
www.ncdc.noaa.gov/sotc/?report=global&year=201
0&month=1&submitted=Get+Report. 18 June 2010.
Novak J.D. & Govin D.B. 1984. Learning how to learn. Cam-
bridge University Press, New York.
Nuorteva P. 1976. Elohopea Suomen luonnossa ja hallintoko-
neistossa [Mercury in the Finnish nature and administra-
tion]. WSOY, Helsinki. [In Finnish]
O’Donnell C. & Rice R., E. 2008. Coverage of environ-
mental events in US and UK newspapers: frequency, 
hazard, specificity and placement. International Journal 
of Environmental Studies 65: 637-654.
Olausson U. 2009. Global warming - global responsibil-
ity? Media frames of collective action and scientific 
certainty. Public Understanding of Science 18: 421-436.
Painter J. 2010. Summoned by science. Reporting climate 
change at Copenhagen and beyond. Reuters Institute 
for the Study of Journalism, University of Oxford, 
Oxford.
Paloniemi R., Vainio A. & Cantell H. 2010. Yhteistoimin-
nallinen työskentely ja poikkitieteellisen asiantuntiju-
uden kehittyminen [Collaborative working, learning 
for interdisciplinary expertise]. Terra 122: 25-31. [In 
Finnish]
Parlour J.W. & Schatzow S. 1978. The mass media and 
public concern for environmental problems in Can-
ada, 1960-1972. International Journal of Environmental 
Studies 13: 9-17.
PEJ. 2010. The state of the news media 2010: An annual re-
port on American journalism. Project for Excellence in 
Journalism. Http://www.stateofthemedia.org/2010/
printable_year_chapter.htm. 20 August 2011.
Perimäki A. 2002. Päästökatto, talouden rajat ja ener-
gian tarve. Suomalaisen energiakeskustelun muo-
toutuminen [Emission ceiling, limits of the economy 
and the need of energy. The shaping of Finnish energy 
debate]. Yhteiskuntapolitiikka 67: 148-161. [In Finnish]
Peuhkuri T. 2002. Knowledge and interpretation in envi-
ronmental conflict: Fish farming and eutrophication in 
the Archipelago Sea, SW Finland. Landscape and Urban 
Planning 61: 157-168.
Peuhkuri T. 2004. Tiedon roolit ympäristökiistassa: 
Saaristomeren rehevöityminen ja kalankasvatus julkis-
en keskustelun ja päätöksenteon kohteena [The roles of 
knowledge in an environmental conflict. Eutrophication 
of Saaristomeri and fish farming in the public debate and 
decision making in Finland]. Turun yliopiston julkaisuja, 
Sarja C 220. Turun yliopisto, Turku. [In Finnish] 
Pihlajamäki M. 2011. Finland - no easy solutions left. In: 
Pihlajamäki M. & Tynkkynen N. (eds.), Governing the 
blue-green Baltic Sea. Societal challenges of marine eu-
71The environment in the headlines
trophication prevention, FIIA Report 31, The Finnish In-
stitute for International Affairs, Helsinki, pp. 100-111.
Pihlajamäki M. & Tynkkynen N. 2011. The challenge of 
bridging science and policy in the Baltic Sea eutrophi-
cation governance in Finland: The perspective of sci-
ence. Ambio 40: 191-199.
Plass G.N. 1956. The carbon dioxide theory of climatic 
change. Tellus 8: 140-154.
Pralle S.B. 2009. Agenda-setting and climate change. En-
vironmental Politics 18: 781-799.
Prime Minister’s Office. 2009. Government foresight report 
on long-term climate and energy policy: Towards a low-
carbon Finland. Prime Minister’s Office Publications 
30/2009, Prime Minister’s Office, Helsinki.
Prins G., Galiana I., Green C., Grundmann R., Korhola A., 
Laird F., Nordhaus T., Pielke Jnr R., Rayner S., Sare-
witz D., Shellenberger M., Stehr N. & Tezuko H. 2010. 
The Hartwell Paper: a new direction for climate policy after 
the crash of 2009. Institute for Science, Innovation & 
Society, University of Oxford; LSE Mackinder Pro-
gramme, London School of Economics and Political 
Science, London, UK.
Putkuri E., Lindholm M. & Lyytimäki J. (eds.). 2009. Fin-
land: State of the environment 2008. Finnish Environ-
ment Institute, Helsinki.
Raatikainen M. & Kuusisto E. 1990. Suomen järvien lu-
kumäärä ja pinta-ala [The number and surface area 
of the lakes in Finland]. Terra 102: 97-110. [In Finnish]
Rapala J., Issakainen J., Salmela J., Hoppu K., Lahti K. 
& Lepistö L. 2005. Finland: The network of monitor-
ing cyanobacteria and their toxins in 1998-2004. In: 
Chorus I. (ed.), Current approaches to cyanotoxin risk 
assessment, risk management and regulations in different 
countries, Umweltbundesamt, Dessau, pp. 47-53.
Rehunen A. 2008. Kesämökin lähiympäristö ja liikku-
minen [The characteristics of surrounding areas of 
summer residence and travelling]. In: Toivonen T. & 
Halme M. (eds.), Kulttuurin, luonnon ja liiketoiminnan 
näkökulmia matkailuun, Series KR-4:2008, Turku School 
of Economics, pp. 101-115. [In Finnish]
Reineck E. 2009. Auto, luonnollisesti. Luonto, uhka ja 
ympäristönsuojelu vihreässä automainoksessa [The car, 
naturally. Nature, threat and environmental protection in 
green car advertisement]. Master’s thesis, Tiedotusopin 
laitos, Tampereen yliopisto, Tampere. [In Finnish]
Revelle R. & Suess H. 1957. Carbon dioxide exchange 
between atmosphere and ocean and the question of an 
increase of atmospheric CO2 during the past decades. 
Tellus 9: 18-27.
Riffe D., Lacy S. & Reimold D. 2007. Paper lead TV in 
covering complex environmental issues. Newspaper 
Research Journal 28: 77-87.
Rinne J. 2003. Miksi julkisuudessa ollaan niin eri mieltä 
ilmastonmuutoksesta? [Why there exists so much dis-
agreement on global warming in the media?]. Tieteessä 
Tapahtuu 21: 38-43. [In Finnish]
Rissanen J. 1999. 100 kysymystä levistä [100 ques-
tions about the algae]. Ympäristöopas 63, Suomen 
ympäristökeskus, Helsinki. [In Finnish]
Räsänen T. & Laakkonen S. 2007. Cold War and the en-
vironment: The role of Finland in international en-
vironmental politics in the Baltic Sea region. Ambio 
36: 229-236.
Sampei Y. & Aoyagi-Usui M. 2009. Mass-media coverage, 
its influence on public awareness of climate-change 
issues, and implications for Japan’s national campaign 
to reduce greenhouse gas emissions. Global Environ-
mental Change 19: 203-212.
Sartor T. & Page D. 2009. Global warming generates little 
heat in the media. Pew Research Center’s Project for 
Excellence in Journalism. Http://www.journalism.
org/numbers_report/global_warming_generates_lit-
tle_heat_media. 10 September 2010.
SCBD. 2010. Global biodiversity outlook 3. Secretariat of the 
Convention on Biological Diversity (SCBD), Montréal.
Schmid A.N., Thompson J.R. & Bengston D.N. 2007. The 
public discourse about land use and water quality: 
Themes in newspapers in the upper Mississippi river 
basin. Applied Environmental Education and Communi-
cation 6: 187-196.
Schmidheiny S. 1992. Changing course: A global business 
perspective on development and the environment. The 
Business Council for Sustainable Development & 
Massachusetts Institute of Technology Press, Boston, 
MA.
Schoenfeld A.C. 1980. Assessing the environmental re-
portage of the daily press: 1965-1979. The Journal of 
Environmental Education 11: 31-35.
Seager J. 2001. Perspectives and limitations of indicators 
in water management. Regional Environmental Change 
2: 85-92.
Shanahan J., Morgan M. & Stenbjerre M. 1997. Green or 
brown? Television and the cultivation of environmen-
tal concern. Journal of Broadcasting & Electronic Media 
41: 305-323.
Shanahan M. 2009. Time to adapt? Media coverage of cli-
mate change in nonindustrialised countries. In: Boyce 
T. & Lewis J. (eds.), Climate change and the media, New 
York, Peter Lang, pp. 145-157.
Simon J. 1981. The ultimate resource. Princeton University 
Press, Princeton.
Sivonen K. 2004. Toxic cyanobacteria research. In: Elor-
anta P. (ed.), Inland and Coastal Waters of Finland, Uni-
versity of Helsinki, Palmenia Publishing, Helsinki, 
pp. 123-131.
Steffen W., Grinevald J., Crutzen P. & McNeill J. 2011. 
The Anthropocene: Conceptual and historical per-
spectives. Philosophical Transactions of the Royal Society 
A 369: 842-867.
Sterman J.D. 2006. Learning from evidence in a complex 
world. American Journal of Public Health 96: 505-514.
Stern N. 2007. The economics of climate change. The Stern 
review. Cambridge University Press, Cambridge.
Stiglitz J., Sen A. & Fitoussi J.-P. 2009. Report by the com-
mission on the measurement of economic performance and 
social progress. Commission on the measurement of 
economic performance and social progress, Paris.
Strandén T. 1998. Ympäristökysymykset ja Helsingin Sa-
nomien uutisjournalismi. Vertailututkimusjaksot vuosilta 
1987 ja 1997 [Environmental questions and the news jour-
nalism of Helsingin Sanomat. Comparative periods from 
years 1987 and 1997]. Master’s thesis, Tiedotusopin 
laitos, Tampereen yliopisto, Tampere. [In Finnish]
Suhonen P. 1994. Mediat, me ja ympäristö [The media, us and 
the environment]. Hanki ja jää, Helsinki. [In Finnish]
Suikkanen R. & Syrjälä H. 2010. Suomalaisen uutismedian 
vuosiseuranta 2010 [Annual Monitoring of News Media 
2010]. Julkaisuja B 55/ 2010, Tampereen yliopiston 
tiedotusopin laitos, Journalismin tutkimusyksikkö, 
Tampere. [In Finnish]
72  Lyytimäki Monographs of the Boreal Environment Research No. 42
Tapio P. & Willamo R. 2008. Developing interdisciplinary 
environmental frameworks. Ambio 37: 125-133.
Taylor N. & Nathan S. 2002. How science contributes to 
environmental reporting in British Newspapers: A 
case study of the reporting of global warming and 
climate change. Environmentalist 22: 325-331.
Teräväinen T. 2010. Political opportunities and storylines 
in Finnish climate policy negotiations. Environmental 
Politics 19: 196-216.
Thussu D.K. 2007. News as entertainment: The rise of global 
infotainment. Sage, Los Angeles.
Tirkkonen J. 2000. Ilmastopolitiikka ja ekologinen modern-
isaatio. Diskursiivinen tarkastelu suomalaisesta ilmas-
topolitiikasta ja sen yhteydestä metsäsektorin muutokseen 
[Climate Policy and Ecological Modernisation - A discur-
sive study of Finnish Climate Policy and its connection to 
the change in the forest sector]. Acta Universitatis Tam-
perensis 781, Tampereen yliopistopaino, Tampere. [In 
Finnish]
Torgerson D. 1999. The promise of green politics. Environ-
mentalism and the public sphere. Duke University Press, 
Durham and London.
Toth F.L. 2003. State of the art and future challenges for 
integrated environmental assessment. Integrated As-
sessment 4: 250-264.
UNEP. 2006. Global international waters assessment. Chal-
lenges to international waters; Regional assessments in a 
global perspective. United Nations Environment Pro-
gramme, Nairobi.
UNEP. 2007. Global environment outlook: Environment for 
development (GEO-4). United Nations Environment 
Programme, Nairobi.
Ungar S. 1992. The rise and relative decline of global 
warming as a social problem. Sociological Quarterly 
33: 483-501.
Ungar S. 1998. Bringing the issue back in: Comparing the 
marketability of the ozone hole and global warming. 
Social Problems 45: 510-527.
Uusi-Rauva C. 2010. The EU energy and climate package: 
A showcase for European environmental leadership? 
Environmental Policy and Governance 20: 73-88.
Uusi-Rauva C. & Tienari J. 2010. On the relative nature 
of adequate measures: Media representations of the 
EU energy and climate package. Global Environmental 
Change 20: 492-501.
Wahlström E., Hallanaro E.-L. & Manninen S. 1996. The 
future of the Finnish environment. Edita & Finnish En-
vironment Institute, Helsinki.
van de Kerk G. & Manuel A. 2010. Sustainable society in-
dex SSI-2010. Sustainable Society Foundation, Neth-
erlands.
van den Bergh J.C.J.M. 2010. An assessment of Lomborg’s 
The Skeptical Environmentalist and the ensuing de-
bate. Journal of Integrative Environmental Sciences 7: 
23-52.
Varho V. 2007. Calm or storm? - Wind power actors’ percep-
tions of finnish wind power and its future. Environmen-
talica Fennica 25, University of Helsinki, Helsinki.
Vascetta M., Kauppila P. & Furman E. 2008. Aggregate 
indicators in coastal policy making: potentials of the 
Trophic Index TRIX for sustainable considerations of 
eutrophication. Sustainable Development 16: 282-289.
WCED. 1987. Our common future: Report of the World Com-
mission on Environment and Development. Oxford Uni-
versity Press, Oxford.
Weart S. 2008. The discovery of global warming. Revised 
and expanded edition. Harvard University Press, 
Cambridge, MA.
Weaver D.H. 2007. Thoughts on agenda setting, framing, 
and priming. Journal of Communication 57: 142-147.
Vehmas J. 2002. “Rahat Ruotsiin ja päästöt Tanskaan”: 
Suomen ympäristöperusteisen energiaverotuksen rekon-
stituutio 1993-96 [“Money for Sweden and emissions to 
Denmark”: Reconstitution of the Finnish environment-
based energy taxation in 1993-96]. Acta Universitatis 
Tamperensis 861, Tampereen yliopisto, Tampere. [In 
Finnish]
Vepsäläinen M. 1999. Ympäristöjulkisuus teollisuuspaik-
kakunnalla - Warkauden lehti paikallisten ja ylipaik-
allisten ympäristökeskustelujen areenana. Terra 111: 
184-194.
VROM-raad. 2007. De hype voorbij. Klimaatverandering 
als structureel ruimtelijk vraagstuk. VROM-raad, Den 
Haag. [In Dutch]
Välimäki J. 2000. Rehevöitymiskuvia. Ympäristöongelman 
rakentuminen julkisuudessa. [Images of eutrophication. 
The construction of environmental problem in the media]. 
Master’s thesis, Limnologian ja ympäristönsuojelun 
laitos, Helsingin yliopisto, Helsinki. [In Finnish]
Väliverronen E. 1996. Ympäristöuhkan anatomia [The anat-
omy of environmental threat]. Vastapaino, Tampere. [In 
Finnish]
Väliverronen E. 1997. Mediat ympäristöpolitiikan areena-
na [The media as an arena for environmental policy]. 
Liiketaloudellinen aikakauskirja 46: 186-192. [In Finnish]
Xie L. 2009. Climate change in the changing climate of news 
media: A comparative analysis of mainstream media and 
blog coverage of climate change in the United States and 
the People’s Republic of China, 2005-2008. Dissertations, 
Paper 107. Southern Illinois University, Carbondale.
Yanovitzky I. & Van Lear A. 2008. Time series analysis: 
Traditional and contemporary approaches. In: Hayes 
A.F., Slater M.D. & Snyder L.B. (eds.), The SAGE Sour-
cebook of Advanced Data Analysis Methods for Communi-
cation Research, Sage, Thousand Oaks, CA.
YLE. 2010. Liki joka toinen epäilee tietoja ilmaston-
muutoksesta liioitteleviksi [Almost one out of two 
suspect that the information about climate change 
is exaggerating]. YLE. Http://yle.fi/uutiset/koti-
maa/2010/03/liki_joka_toinen_epailee_tietoja_il-
mastonmuutoksesta_liioitteleviksi_1565588.html. 8 
August 2010. [In Finnish]
Zubrycki K.M. 2010. Civil society, good governance and 
the news media: A case study of civil society inclusion in 
Winnipeg free press coverage of Lake Winnipeg nutrient 
loading. Master’s thesis, Environment and Resource 
Studies Waterloo, University of Waterloo, Ontario, 
Canada.
Åhlberg M. 2002. Suomentajan jälkisanat: Eheyttävän kas-
vatuksen teorian, käsitekarttojen ja Vee-heuristiikan 
käytöstä sekä tutkimus- ja kehittämistyöstä Suomessa 
[Translator’s postscript: Twenty years research on the-
ory of integrating education, improved concept maps 
and Vee heuristics in Finland]. In: Novak J., Tiedon 
oppiminen luominen ja käyttö, PS-kustannus, Jyväskylä, 
pp. 300-315. [In Finnish]

N
o. 42   2012
M
O
N
O
G
R
A
P
H
S
 o
f th
e B
o
real E
nviro
n
m
en
t R
esearch
ISBN 978-952-11-4085-3  (print.)
ISBN 978-952-11-4086-0 (PDF)
ISSN 1239-1875 (print.)
ISSN 1796-1661 (online)
